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Britain's Biggest Magazine For The Sinclair user 

Over 100 pages of 
information and programs 
for the ZX81 and zx 
including a IK Chess 
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PLUS 

• Software Reviews— which programs are the best buy? 

• Business Routines — put your zx to work! 

• Expansion Systems — how good and how much? 

• Machine Code for zx-81— secrets jevealeclatJast! 

• Diy Memjjry-upgrade^cheafrway-ef addi ng bytes 



ZX81 
SOFTWARE 



BUO-BUTE 
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INVADERS 
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ZX 80/81 HARDWARE/SOFTWARE 



ZX KEYBOARD 



Now with repeat key and facilities to s 
pad. The keyboard has all the 80/81 functions on 
the keys, and will greatly increase your pro- 
gramming speed. It is fitted with push type keys as 
in larger computers. 

The keyboard has been specially designed for the 
Sinclair computer and is supplied ready-built. It 
also has facilities for 3 extra buttons which could 
-i/off switch, reset, etc. £27.95. 



i £10. 




4K GRAPHICS ROM 



i dK Graphic module is our latest ZX81 accessory. This module, unlike most other 
s fits neatly inside your computer under the keyboard. The module comes ready 
built, fully tested and complete with a 4K graphic ROM. This will give you 448 extra 
pre-programmed graphics, your normal graphic set contains 64. This means that you now 
have 512 graphics and with there inverse 1024. This now turns the 81 into a very powerful 
computer, with a graphic set rarely found on larger more expensive machines. In the ROM 
are lower case letters, bombs, bullets, rockets, tanks, a complete set of invaders graphics 
and that only accounts for about 50 of them, there are still about 400 left (that may give you 
an idea as to the scope of the new ROM). However, the module does not finish there; it 
also has a spare holder on the board which will accept a further 4K of ROM/RAM. This holder is 
fitted with a 1K/2K RAM and can be used for user defineable graphics so you can create your o 
custom effractor sets £29.95. 



MEMORY 80/81 



Massiue add-on memory for 80/81. £32.95, 

2K & 4K RAM 

Static Ram memory expansion for the 80/81 . They both work with onboard Ram i.e. 4K plus 
onboard = 5K. This is the cheapest small memory expansion available anywhere. 2K RAM 
£14.96. 4K RAM £19,95. 



mputer with the real world, our 10 port has holders to add up to6K of RAM £12.95. 



16K81 SOFTWARE 



As seen 
DEFLEX Thi 



ally ne> 



t the 



.jry addictive game, which was highly acclaimed a 
ving graphics to provide a challenge requiring not only quick 
reaction, but also clever thinking. One and two player versions on same cassette. £3.95 
3D/3D LABYRINTH You have all seen 3D Labyrinth games, but this goes one stage beyond; 
you must manoeuvre within a cubic maze and contend with corridors which may go 
left/rightup/down. Full size 3D graphical representation. £3.95. 

CENTIPEDE. This is the first implementation of the popular arcade game on any micro 
anywhere. Never mind your invaders, etc., this is positively stunning, (he speed at which this runs 
makes ZX invaders look like a game of simple snap. E4.95. 
Graphic ROM Software Centipede. The graphic ROM version of our popular Centipede gam' 
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Sinclair ZX8I Personal Compt 
the heart of a system 
that grows with you. 



1980 saw a genuine breakthrough - 
the SindairZXBO, world's first com- 
plete personal computer for under 
£100. Not surpnsingly, over 50,000 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZXB1 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand -over 
50,000 in the first 3 months! 

Today, the SinclairZX&I is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAW pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day 
Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro -processor, 
but incorporates a new, more power- 
ful 8K BASIC ROM - the 'trained 
intelligence' ot the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer 




Kit: 
£49.^ 



Higher specification, lower price - 
how's it done? 

Quite simply, by design. The ZXBO 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally 
master chip Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZXSO! 
New, improved specification 

• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 

• Unique syntax-check and report 
codes identify programming errors 
immediately. 

• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

• Graph-drawing and animated- 
display facilities. 

• Multi-dimensional string and 
numerical arrays. 

• Up to 26 FOR/NEXT loops. 

• Randomise function - useful for 
games as well as serious applications. 

• Cassette LOAD and SAVE with 
named programs. 

• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

• Able to drive the new Sinclair 
printer, 

• Advanced 4-chip design: micro- 
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZXBO chips 




Built: 
£69.* 



Kit or built -it's up to you! 

You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder 
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l6K-byte RAM 
pack for massive 
add-on memory. 



Designed as a complete module to 
tit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data' program storage by 16! 

Use it for long and complex 
programs or as a personal database 
Yet it costs as little as half the pnce 
of competitive additional memory 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software - the Business & 
Household management systems 
tor example. 



Designed exclusively for use with 
the ZXB1 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

How to order your ZX81 

BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp- 
needed coupon below. You 



Al last you can have a hard copy 
of your program listings -particularly 
useful when writing crediting 
programs 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
per vertical inch. 

TheZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
packas well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 



pay 



rz* 



by cheque, postal order, Access. 
Barclaycard orTrustcard 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
andwehaveno doubt that you will be. 



□ Please tick i( you require a VAT receipt 

■I enclose a cheque' postal order payable to Sinclair Research Lt 

■Please charge to my Access/Barclaycard/Trustcard account no 



ill— 



ZX8I 



SKtfioi Parade, CembHdos. C.mte CB21SN 

















FREEPOST- no ■ 


amp needed. 
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welcome 

what we're trying to do for 
you . . . and how you can help us. 



Welcome 10 the first bumper 


articles in this issue to help you 


development? In this issue of 


of your computer whether 






ZX Computing, we take a trip 






of tile articles contain sample 


through the ZX library, giving 








you an honest assessment of 
















The same goes for software 








It seems that every cottage in 












got a host ol programs tor you 


















much expanding your corn- 














most ol us (ike playing games. 


construction article will give 
















cheaply and simply. 






example, how you can use your 




At ZX Computing we're 





ZX computer loi 
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RAM pack 




Memotech's New Memor y ES ystem for the ZX81 

It grows as youprogress 



ncmoPBKieK 




Memopak 16K Memory Extension 

itatlW 



agphislicateb prograi 



■ . ZK81 giving fum wobble-tree crj 
SeeDecwtorornenng Inlormaljan 

Coming Soon.. 




How to order your Memopak. 




Memopak 64K Memory Extension 

-*7&00taetw 



The &1K Memopak i 
addressable 



yiir: and together with IheZXBI c 



ilODIMAOOCO) 
BREAKDOWN OF MEMORY AREAS 

BK. Sinclair ROM 

B 16K Thlsseannolmemoivswilchesini 

blacks to leave space tor memory ma ppmq h 



language roulines. 

I6-32K Thisareacanbeused tor basic prograr 

assembly language toulines 

3S-54K . . . 32K ol RAM memory Id basic variables 



Unique 3 month trade-in offer! 



provided by 1 6K RAM. and you 

extend your ZX81 scapacily we wilUake back your I6K 

Memopak and allow a discount ot E 1 5 OO. against your 

"rtfr reserve !'- ,'".' .,' r'^ixees ur 
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Total Enclosed 
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Testing 
your 

ZX81S 

speed 



Henry Budgett and Tim Hartneil 
look at the 'standard' series of 
benchmark tests and apply them 
to the ZX81 to see how well it 
performs. Try the tests yourself 
and see if your machine 
measures up. 




Each set of these st 

compared with oth 
The most commi 

KILOBAUD. While 1 
quick and simple so 

The speed of pr. 



nands floating-point 
tmontheZXSO.Eac 



1 REM »BENCHM«W LV*E# 

S IF INKEY*<>"" THEN GOTO P 

J0 IF INKEY*="" THEN GOTO 30 

20 FOR K = l TO I (-'Oil 

£0 PRINT -0- 



a run and timed 10 



NEXT loop of 

enter RUN, tl 
BREAK! as yi 



e program waits 



iven in FAST mode, F 
len they ate integers 



10 IF INKBY*="" THEN GOTO 10 

20 LET K=0 

30 LET K=K+1 

50 IF K<100O THEN COTO 30 

60 PRINT - '0 - 




1 REH *e£NCHHfW), THREE* 

5 IF INKEY *<>■■'■ THEN GOTfi . 

10 IF INKEV*="- THEN GOTO 3 

20 LET K=0 

30 LET K=K+1 

40 LET R=KvK*K+K-K 

50 IF KUPflif THEN GOTO 30 

60 PRINT ■'B" 



1 REM *BENCHHAWK FOLW* 

5 IF INKEY**)"-- THEN fcC'TP 

10 IF INKEVS=" " T'Hfl! r-L":"Ci 

20 LET K=0 

30 LET K=K+1 

40 LET flzK/2»3t4-5 

50 IF KU00U THEN GOTO 30 

60 PRINT "0 



icified las in GOSUB 



word RETURN then sends ac 
ichhadtheGOSUScommand 
er system is well designed, tt 1 

bs significantly longer than test four: 

1 HEM *BENCHMOR.K FIVE* 

5 IF INKEYi;)"- THEN iT-DTC 

10 IF INKEY*- ,,M THEN GOTO 

20 LET K=0 

30 LET K=K+1 

4-0 LET fi=K/E*3+4-5 

4.5 G05UB 700 

50 IF K<1000 THEN GOTO 30 



REM *E3ENCHMRRK SIX* 

IF INKEY* <>■•■■ THEN GOTO B 

IF INKEY *="" THEN GOTO 10 
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NEXT L 
















7-00 


RET 
















throuqh th€ 













REM -BENCHMARK SEUEN* 

IF II. KEY* <:>■"• THEN GOTO 5 

IF JtKEY4 = "" THEN GOTO 10 



4-0 


LET 


H=K^2*3+4- 


5 




4-5 


GC; 


1B 700 






4-6 


FOR 


L=l TO 5 






47 


LET 








46 


NE <T L 






50 


IF 


W1000 THEh 


GnTri rw 




60 


PR] 


•IT -'0" 






700 


RET 


JRN 






Thefl 


al test In the series - which y 


ou won't be able 


o run on a 


ZX80- 


was introduced as a test of th 










s. A badly written 


ogarlthm calcu 




ttonttart 
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Ton^TcomcX.' 


s worth testing 


blfchboth 


its accuracy and 












rlyslowontheZXS 
















ingtheje 




PAUSE, and withou 






FOR. . NEXT loop. 






Entarin 


.] : F T 7 


- RND--RND'- RND will use the si 




IheRNDf 


'dloo? 


speed. This is ideal i 


programs' when 


oduce an 












Brt to 




this, noting that 


he 1 000 


used in th 


ests has been cut to 


00 (line 701 be 










ds ana all that 










K was 1000 1 




already cl 


I the 1 000 in the previous te 


ts to 100. drop 




20. Bene 


mark eight: 






1 


REM 


*EENCHHRRC 


E IGHT # 




5 


rr- 


Nr E -■ Si > '■ - 


THEN GOTO p 


10 


IF 


"N^EYJ = "' , THEN COTCI 


10 


20 


L ET 








30 


LET 


K=K+1 






40 


LET 


fl=K**2 






50 


LET 


B=LN (K) 






50 


LET 


C = S1N ff.l 







tF K.il00 THEN GOTO 30 

•pint ■■e" 

ig the tests in both SLOW and FAST modes 
endows slowdown in speed which occur ■ 



I of the pic 
n SLOW, t 



I ZX81 ! 



n SLOW 

ling after 

ually doing any other 
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windfall 

From Ottery st Mary in 

Devon comes this 

program by C Llewellyn, 

designed to appeal to 

your materialistic 

instincts. Run over the 

money flowing up fro 

mthe bottom of your 

tv, avoiding the 

counterfeit cash. 








Iff 
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LIO 


LET Z-0 


























180 


IF INKeY*="l' 1 HtN Ltl 


190 


IF INKEY*="0" THEN LET 


200 


IF INKEYS='9" THEN LET 



dollar sign is 6Bp, and an in- 
verse dollar sign is 35, or 

£2.76. 



LineBOreadsLETCS - "in 
-3eS inverseC 5 inverseC £ 
erseS inverseC inverse f $ 
erseC inverseC inverseC in 



310 NEXT R 

320 POST 

330 CL5 

3000 LET R=l 

3818 LET Y = l 

3020 LET U = -20 

3030 LET Z=CODE B*(R,IJ 

38*0 LEI X=ODDE P*J.B r aj 

3050 IF V>=U+Z THEN GOTO 3090 

3060 LET P=CODE A* in-2BtZ.I >J.» 

3070 LET e=eODe R*iR-30*ZI (S.I 

3080 IF X=P THEN GOSilfl 4-ifliW 

3090 LET R=RH 

3188 LET U=U + 1 

3110 IF R<151 THEN GOTO 3030 

3120 5LOU 

3130 PRINT RT 17,6; 'YOU CDLLECTE 



D f, . 

314.0 FOR i 
3150 NEXT .. 

"- PRINT AT 19,2 



100 



310 PRINT fiT 2,X/1" 

220 LET R*{R,1)=CHR* P 

230 LET R* (fi.,3) =C* (C5 

340 LET B* IR, I) =CHR* Z 

250 LET Bf CR..2.' "CMB* V 

260 LET A = R + 1 

270 SCROLL 

380 IF Rllfl THEN GOTO 350 

290 PRINT RT Z , 7, " END Q 
RHE 



D YOU LI 

.._ ANOTHER GRHE?" 

3170 PRINT RT ai,l; - '¥/N" 

3180 INPUT S 

3190 CL5 

3380 IF Y THEN GOTO 4-0 

3210 STOP 

4.000 IF C = 1S THEN LET T=T + 1 

4010 IF C = 140 THEN LET T=T+5 

4-030 IF C = 13 THEN LET T=T*0.Se: 

4-030 IF C = 14X THEN LET T=T+2,75 

4-04.0 IF C-168 THEN LET T=0 

4050 RETURN 

LINE 80 IS, WITHOUT 

THESE SPACES. 



300 FOR 



TO 10 



WAV " 9 
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Autumn issue on sale July 23 

And we've got even more 
for you next time! 

rseC £ 

se[ in Make sure you get the next bumper issue of ZX Computing. 

Features include: 

. How to produce your own user-defined graphics 

. Fearless book reviews 

. Penetrating software reviews 

. Using the ZX81 in business 

. Getting to grips with machine code 

. A host of games, ZX80 and ZX81, IK and 16K 

If you're serious about exploring the full potential of 
your Sinclair computer, and you want an easy-to-under- 
stand series of articles to improve and develop your 
programming skills, then ZX Computing is for you. 

Fill in the coupon below and give it to your newsagent 



Newsagent, 

Please reserve me a copy of the Autum 

ZX Computing, available July 23rd. 

Address 



The Explorer's Guide to the ZX81 



What Can I Do with 1K? ^^j i 
34 Amazing Games for the 1K ZX81 



Getting Acquainted with your ZXB1 
Mastering Machine Code on your ZX61 
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ZX81 GAMES 

FED UP WITH BEING RIPPED OFF? 

HAVE YOU BOUGHT 

BORING/WORTHLESS/RUBBISH GAMES? 

OONT DESPAIR, TRY THESE! 








GAMESTAPE2.lo.18K 
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j . k'gTeyFsoftwar E 

Depl. ZX, 16 PARK STREET, BATH, AVON BA1 2TE 
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MICHAEL ORWIIM'S ZX81 CASSETTES 



CASSETTE ONE 

for 1 K ZX81 



CASSETTE TWO 

Ten games in Basic for 16K ZX81 
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1KZX81 Games 
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ZX81 Programs 



Orbit 

S M King from Bristol takes 
you and vour ZX81 far out 
into space, where you can 
obsereve the four 
innermost planets of the 
solar system — Mercury, 
Venus, good old Earth and 
Mars — happily circling the 
sun. 




Iline 245. Itnot.thena 
PRINTeddine 235) and tf 



265: sets the pt 

s 300-305: display the 



0-76: PRINT the introduction. Line 35, tor 

example, PRINTs one blank line. 

& 85: cause trie introduction to be displayed 
for 4000/50 ISO) seconds. The POKE 



Merer 



J120&125: pine) 
s 1 30 & 1 35: 

5 1406 145: pixel ct 
of Eartl 

s 1 50 & 155: pixel cc 
of Mars 

5165-180: assign 
each pi 

s 200-220: display 



} , 57 1E-03 - 00571. 



t. The numbers are Ihe 



simulation. Lines 460, 470, 490 and 5 1 
Lines 455, 47 5, 495 and 51 5 calculate Y 
"black-in" the starting positions of the 



displayed. It they have than the 
program jumps to line 700. 



I 



Unas 700-706; PRINT the fourtl 



Lines 735-780: 

Lines 790-840; 
Une 999: 


program STOPs. ol 
wails at the INPUT 
display the fifth "qi 
proper INPUT at line 

causes the program 
END statement. 


'■'':■' 


SUBROUTINE AT 


"blacks -in' 
Line 1010 
Line 1025 


Ehetof) 


23 


SUBROUTINE AT LINE 1050: 


p,„„ 


n, 


SUBROUTINE AT 


LINE 1100; 






SUBROUTINE AT 


LINE 1145: 


period. 





SUBROUTINES AT LINES 1495 




contain the c 




















co-ordinates to PRINT AT co- 
















Line 2 1 50 c> 




Line 2 155 ci 






mains an inverse "M". 


The Display 






ground an UN PLOT statement 


The ZXB1 PRINT AT staie- 














puter normally writes WHITE 


■PRINTedi" — where: 








21 inclusive. 


side of your screen WHITE with 




your inverse spaces. If you do 






lb) PLOT/UNPLOT co-ordinates: 




The ZXB1 PLOT/UNPLOT 








- 9999 PLOT (X pixel 


1005, 1010 and 1015, and 


"hTa'cks-in^ol-er " 11 " 


1025, 2145, 2150. 2155 and 




2160 to your "normal" and 


coordl, )Y pixel cocrdl . . . 


NOT inverse characters. 








thai in lines 560-575 and 590- 


X coords are from !o 63 in 


605 the Y coords are being 






Y coords are from to 43 in- 


greatest Y pixel coord). This 




ANTICLOCKWISE about the 
















PLOT/UNPLOT statements are 






can be seen on the black back 


HAND corner ot the screen. 




Put variables AH, AV, AE, 
AM, SXH £t SYH, SXV El 
SYV, SXE & SYE, SXM Er 
SYM.RH.RV.REandRMin. 



ZX81 Programs 



10 REM ** ORBIT B'i' 5. KING 

IS REM ** WRITTEN FES 1932 FOR 

20 REM ** 8K ZXSa IJITH 1SK RAJ', 

25 REM 

30 PRINT "ORBIT" 

35 PRINT 

40 PRINT "T1IS SIMULflTIDM DISF 

LAYS THE ORBITS OF THE FOUR I 

NNER PLANETSOF OUR SOLAR SYSTEM - 

45 PRINT 

50 PRINT "THE PLaMETS START ST 
THERE POSITIONS. (RELATIVE 

TO THE 5UN AND EfiCM DTHER.1 AS G 
F JAN 1 19aHRNI> MOUE HT SCALE SP 



65 PRINT 
70 PRINT 
v'lDES THE 
TY FOR R 
E PHYSICAL 
NET. " 

75 PRINT 



HENCE IT IS NOT UERY ACCURATE: 

N PLOTTING" 

80 PRUSE 4000 

65 POKE 16437,255 



103 REM ** UENUS 

105 LET fW=37.62E-03 

107 REM ** ERRTH 

110 LET OE=17.21E-©3 

IIS REM ** MARS 

AM=06.30E-03 

STARTING POSITION 
iHERHES.l 



US 1 
117 REM 

MERCURY 
120 LET 5XH=21 




125 LET 5YH = 17 
127 REM ** STflRTJ 
UENJS 
132> LET SXU=17 
135 LET 5YU=1* 

"- h* START! 



137 REM 



POSITION 



POSITION 



15B LET 5XM=42 

155 LET 5YM=24 

J.6C5 REM ?* ORBITAL RADII 

I&3 REM ** MERCURY 

18S LET RH=5 

i&T- REM »* UENUS 

170 LET RiJ=9 

173 REM *» EARTH 

175 LET RE-13 

177 REM 4* MRRS 

180 LET RM=20 

200 PRINT "AFTER WHAT TIME PERI 
2D WOULD VOULIKE THE POSITIONS O 
F THE PLANETS UPDATED"?" 

s^i;. print 

205 PRINT "1. EACH DAY" 

£10 PRINT "2. EACH 30-DRY MONTH 

21E PRINT "3. EACH 365-DAY YEAR 

220 PRINT "ENTER I , 2 OR 3" 

225 INPUT PD 

227 PRINT 

230 IF PD>=1 AND PD ! =3 THEN GOT 
O 245 

235 PRINT "PLERSE ENTEW. 1 , 2 Off 

240 GOTO 225 



250 IF PD=i THEN I 

255 IF PD=2 THEN LET S 

26© IF PD=3 THEN LET 5 

363 REM ** SET PERIOD 



?*!."* 



H6S LET TIME=1 

260 IF PD = 1 THEN LET 3*="DAV 
S3E IF PD=S THEN LET Ai="MONTM" 
2S0 IF PD=3 THEN LET r~ 

300 PRINT "HOW MANY 
■-. DU WRNT" 

301 PRINT "TO BE DISPLAYED?" 
■303 PRINT " fPOSITUB UHOLE NUMSE 

s.S ONLY1" 
310 INPUT NO 
313 PRINT 

315 LET ND=INT (ND) 
320 IF ND>1 THEN GOTO 335 
325 PRINT "POSITIUE UHOLE NLIMBE 

RS ONLY" 



340 INPUT P 

345 IF P<1 THEN 

350 LET P=P*50 

355 CLS 

400 GOSUB 1000 

405 GOSUB 1850 

410 GOSUB 1100 

415 DIM HINDtl) 

420 DIM I CND+IJ 

425 DIM U (ND+li 

430 DIM UiND+l> 

4.35 DIM EtND + l> 



GOTO 340 



ZX81 Programs 




4.50 LET t 
S*Z) 1 

ASS LET I IZ; 



to (e6+MD#si 

=ditBHl5IN (ft 
=22+RH*COS (R 



FOR R=2B7 TD 

LET 

LET 



RTE POSITIONS 

5TE 



■87+ND- 
;2£+RU*SJN U 
-2£tR'JiCOS (J 



A97 
SOD 
503 



LET 

LET F fZ) 

LET Z=24 
NEXT I 
REM * 



TO 1+ND*5 STEP S 
" =22tRE*5IN (flEjfi 

■2£tRE*COS (PEsfl 



LET Z=l 



FOR 
LET 
LET 



CRLCL'LRTE POSITIONS 
STB 



= 133 TO (lS3»i 
=22 +RH #S IN 
=2E*RH*COS 



cam* cia: 



54-S 
550 
555 

see 



LET Z=Z+1 
NEXT R 
PLOT SXM 
PLOT SXU _ 
PLOT 5XE, SVE 
PLOT SXM.SVM 
LET J=l 

LET TIME^TJHE. 
GOSUB 110D 
UNPLOT H <>J) , I* 
UNPLOT U < JJ , (4- 
UNPLOT E(J) , C* 
UNPLOT MIJ) , 14- 
PRU5E P 



S7S 

530 

vS5 

567 _ 

590 PLOT HIJ) 

595 PLOT KIJ), [**- 

600 PLOT ElUJ . (4-4.- 

605 PLOT M(U>,<4-4-- 

610 LET J=U+1 

620 GOTO S50 

"700 PRINT RT 5,23; 

7B1 PRINT RT 6,23, 
PRINT RT 7,23, 
PRINT RT 8,23; 



LiOLJLD VOU" 



70S 

re a 
-■.?■:■ 



720 
725 
730 
735 
740 
74S 
750 
7 55 
760 
765 



PRINT RT 12,23. 
INPUT O* 
IF ©$="Y" THEN 
IF 0»="N" THEN 
GOTO 710 
GOSUB 1150 
PRINT RT ~ 
PRINT RT 



pr r 



RT 3, 



PRINT RT 

PRINT RT 

PR INT RT 

PRINT RT 

PRINT RT 

INPUT P* 



£3) 
, 23 , 



OR P$="U" OR P» = 



ZX81 Programs 



■;■:«;■! 




= =-" -1- H 



7- INT P.T a, 23; "ESRTH" 

FtlMT RT 3,£S,: 12753 KB" 

-■-■JT P~ c',5-3, ' 15i'fiM M" 

'"TNT RT 9,23, "365 DAYS" 

-INT HT 12,231" 

KIN! RT 1S.23; " 333 K" 

- L' h; pt 19, S3; "23B BOttIN" 

? - ' *« KRRS DRTR 

;■ t.jt c;- C .23; MRR3" 

PINT PT 3',33, *S753 KH" 

V 7.-A1 R! 6 . ='3. 223E-»09 M" 

!■• -wi RT 9,21=. -S3? DRY'S" 

P INT Rl IE, £3; " -£.3" . 

~ ~ -:■■ IS . 53 : " £9S K" 

HINT PT IS. 23; '2*H 37MIN" 



E" OR PI="M M THEN GOTO 7SB 

765 GOTO 775 

790 GOSUB 1150 

795 GOSUB 2000 

600 IF P*="H" THEN GOSUB 1SOS 

BBS IF PS^" 1 .'" THEN GOSUB lt>00 

Q10 IF P*-"C" THEN GOSUB 17*0 

3 15 IF p£="M" THEN GOSUB ISO© 

S20 PRINT PT 21,23; "PRESS M/L " 

B2S GOSUB £100 

B30 INPUT Z* 

B35 GOSUB 1150 

Bd.0 GOTO 700 

999 STOP 

1000 REM s+ BLACK SCREEN SUBVft 

'fles FOR T-l TO 22 



PE'INT PT d-,23. 

P" INT Fit 5,23; 

Pr.INT RT 7,23, " 

priNT RT 8,23, '". 

PRINT »T IB, 23; 

PRINT ST 11 .23. 

PRINT RT 13,23; 

PRINT FIT 14 ,23, 

PRINT RT 15,231 

PRINT R" 1 17,23; 

PMN7 P.r IB, S3; 



HEADINGS 
'■DIflMETEB: 
■•DISTftNeB" 



MAGNITUDE" 
'MAXIMUM" 
' SURFACE" 
'TEMP: " 



-jgj- B 



NEXT I 

REM ** 

PRINT R 

RETURN 

REM *# DISPLPV PLANETS 

STBRTIHG POSITI 
UNPLCT SXH..3YH 
UNPLOT SXU,SYV 
UNPLOT SXE..5YE 
UNPLOT 5XH,SYM 



2135 

vis? 

£155 

■■. ■ .: 



LET XH=INT 
LET YH=IMT 
LET XU=INT 
LET YU=INT 
LET XE=IHT 
LET YE»IMT 
LET XM=INT 
LET YM=INT 
PRINT RT YH 
PRINT PT VU 
PRINT RT YE 
PRINT RT VM 
RETURN 



PLOT TO PRINT RT 







PERIOD 










PRINT RT 1,24;R5; ": " 








RETURN 




























































PPTNT R'l 9,23; 






























BB0 


















pp INT m 9 : SZ-.: 
FPTNT PC 1S,B3 


'325 PAYS" 














PC IN7 PT IS, 23 






Bureau de Change 




£s 





























, "D - DEUTSCH MRRKS" . "5 


■- " 


FRRMKS" , "V - fEM" . "R - 












INPUT B 












IF R$-'-t" THEN LET P-B* 
















IF fi«-"R" THEN i_ET P-B* 




IF P-0 THEN GOTO 5 




PRINT "ENTER CURRENCY 2 




INPUT C* 



5S LET E= 









IF C*-"*" THEN LET E=P*D 








IF Ct-"5" THEN LET E=P*F 












IF E-0 THEN GOTO 55 




LET E-INT IEfieSt.5i/10S 
















PRINT "YEN?" 
















PRINT "5UI55 FRRNC" 


















220 


RETURN 



The dreaded 
ROM-bug 




Frank O'Hara looks at the bug in the 

original 8K ROM, and explains how it 

occurred. He reveals a new bug which 

only comes to light when running a 

zx printer, and gives a checking 

routine which prints the powers of 

two from two squared to two to the 

32nd, exactly. 



exactly. There 
log of the mar 

lire Finally,"' 



er being add- thought i 



nd thai the 2XB1 was 
id of 65536) as the square 



ry adjust" mecheni! 



The ZXB1 gives SQR [','.) 
.orrectlyas.5. But SDR .25 is 
liven as t. 3591409. Listing 
ne ROM shows thai SQR X is 
ivaluated as X**.5. The in- 
duction "PRINT .25-V6" 
lives the same wrong answer 
.3591409. The function 



18 PRINT . . 

FROM 1 TO 32' , 
20 LET N=l 
30 FOR X=l TO 33 

" LET ■ 



70 PRINT 

STRJ R AND 
B<10; B, 



3J. "POWERS OF 2 



= 10'SQRfNi 



EXP IV ' LNX). The instruction 










ROM. certain powers of two are 




































10 digits. Program two prints 
































































11 


2048 




















B Happily this works. At least the 










40. As alternative, and corn- 


1 £?,£"»".io N ,S." 


19 


SE4288 


20 


1046576 


recommend LET N = 2 ■ ■ 32/2 
andLETN - 2""32 -2 + 1. 










































107374.1824. 




HHt- correctly evaluated as - 2 log 


-31 


2147483S48 






' e5ret """ V 




... is a stylish and 
ergonomicplinlhfortheZX81.lt raises and 
tilts the TV to avoid eyestrain, holds the 16KRAM 
in place and hides the wiring and power supply. 
This very professional unit costs £15, a built-in 
power switch is £3, plus postage at £1.50, inc. VAT 

Polar FurtongProduct5.125CatfordHi[l London SE64PR 
Callers by appoint men 1. please Tel 01 690 7799 Visa, Access 



Mof 

Mine of Information Ltd 

Microcomputer Consultancy & Booksellers 



ZX OTHELL* 

A major game of strategy 
for the Sinclair ZXS1 

personal computer + 

16KB RAM 

$k Easy to learn 
#■ For ages 7tol07 
# Pit your wits against 
an inhuman intelligence 

^ Nine levels of play from 
novice to expert 

eio 





ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K&16K 


. 


16K SOFTWARE PR | CE 


NEW VIDEO-INDEX 




Ho* do you store 57.000 charade's in a 1 6K RAM. 






A.UseVIDEO-INDEX 




r/aNen« a D rrc35stn/ "' C "' ra "' ^"""^ SaVe D,C "" e ? g& 


Catalogue your cassettes, you, record collection rele.ence 






magazine articles Ama.ir.yly versatile Capacity for 1 




;*;;;^; u *X™£ w " Dns l0C, ' ,de adn " iD ''' 


n» LPowarf ul sear c h fau h t?os" n'c e IhT.nde « ha's be en ae a . ed 


so) 


VIDEO-AD. Routing display of 16 pases of flHve.lis.no 


How is it done? The system cannot really fit 67.000 eharac 






in a 16K RAM. It gives the Illusion of doing so by el.m.nn 












magazines about the ZXB1 certain worOs occur lime and a 




p.tu-es, i-haris/graphsandstorewithinthe program 6 E5.S5 


VIDEO-INDEX detects these duplications and thereby conse 


ves 








data Store them v.. In... ihe program 595 














Thmismiliallvioaderl iik... iR ASIC ptooram- 




FORCE-FIELD (ZX81 only!. Animated bombardment 


2 A demonstration ,n.1e< :...... i.:i n,-,,| I 000 references lo art 






about IheZXSl in the popular mflgaimes. 




SPACE-RACE (ZX81 only) Party game for eight 












TEST-MATCH Realistic simulai.on of a lest match 








This program is fast, efficient and ingenious and is By far the 




FOOTBALL-LEAGUE Realism simulation of an entire 






season Every match played and results shown with 






STOCK-MARKET (ZXB 1 onlyl. An eliciting game of skill 
andjudgement Buy and sell stocks and shares as prices 


ZXSIorZXBO.'BKROM 

ZX printer is useful but not essential. Price E9 


95 








PACK 1 -VIDEO-PLAN* VIDEO-AD ,795 
PACK 2 -VIDEO-VIEW-. VIDEO-GRAPH 1 3 95 
GAMESET- VIDEO-MAP tS GAMES 1995 


Allow 28 days for delivery 

Cash with order please 10 VIDEO SOFTWARE LTD 




IKPARTYTRICKSiZXSIonly) 495 


Stourbridge. 




Peraonal filers welcome du.innoHice hours WIS! Midlands DY7 6EQ 
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2X80 Programs 



ZX80 

Re-Number 




are not really drastic. 



GOTO and GOSUB st 
rervthingintQ35by 



le RUN or CLEAR 



lype PRINT JSR 

II +PEEKM6392M PEEK- 

1163931*256). 



AS = "O6000E0A2 1284070237 13E0A814F30- 

0404 CB70C0237EFE7H; 

LETA=1 i-PEEKM6392l + PEEK! 16393* 256) 



LETB = B + CODEIASI- 
LET AS = TLSIAS) 
POKE A.B 



Building 



library 

After the first mad 

programming spree with 

your machine you may like 

to build yourself a library 

of useful programs. 




The first few weeks ■ 
purchase ol your ZXI 
justifiably °e defined 





ed around ihe 


FOfl.'NEXT loop. Typical 






■HELLO' 








offiinlxli 






on manly for their c ample 






































Beethaye 


'sniruhis 



Naming Names 

But all things come to an 

gradually dawns on most 
people that their 












cases' VrthTheThole resting 






















as an egghead. 










7S FOR H=l TO Z 

80 IF INT JG.'iTi(H.t i +GWW =G T.HF.N 


worthwhile 


op e rato P r'rA.'e O the , !B' h f r 


\OG rlEXT H 


programs 














^hL"£™™w' B 


25S PRINT G 


tape?" Consider the folio win 




iT Fn H wh , i h h,D5l3,1; b 




SBO NEXT G 


?" 1 an^kmri^hr'" W 




Expansion 








5 ja£K 9 o f H U rJr ad 


It means laying out a program 


difficult; computers a.e odd " 


e " P d?N° D n pT g , l :, am O c^lve.'be 




capable of being individually 


' hl Fo S e-ample, if someone * 


perfect and squally true, no 


prevent other people 








masterpiece works. This 


programming philosophy with 




















'* me!*\™acm S o?Zi* al 




"STRUCTURED 


probably deliver ihe goods 




PROGRAMMING". This is 




^nycases^owever, this can 


andc?0 O 5e V p S ick e d U |in d e D, ' 9 ' na ' 


JTnow when!o bleak someVr" 


advicel the next day This is 










.ifcl.-icv.iial weeks have 
elapsed since ii was written. 


in at the head. Be methodical 


Programs to 
Write 


might pass -level maths with 


Juggling w.th obstinate 




advising on the best length for 


equation somewhere or other 


rvjit.tudo ol ills popular during 


together well down the 
bottom, say at line 9,000 




letting the faithful old BASIC 
interpreter handle the sordid 


IT errtuaiMeads to a transient 




attempt to write wildly 


details once the correct 










There is a man iush to "get it 
on to tape" and indulge in a 
satisfying bout of sell- 


to creep down further than the 
The term "program 


understand the full 
Unfortunately, it takes some 


VDU. 


It takes a little while to 
REM statement because at the 


ro't'mo'rrtha^hemeie 183 " 5 " 


certain 1 Programming" ask is 


routine. On the other hand, a 




likely to be easy or horribly 





hoose you 

■ ■ 
pleasant 


GO-BACK-TO 
carefully. It 


CAPTAIN 





of being b' 



matter. Should it occur again 
you will be disqualified " 

"WE" above. . - very useful 




overdo it by using phrases like 








j 




course a delightful source of 

health giving energy bur the 
compilation of mill bills is not 


Tape books 


educated) by "BASIC AND 




Dynamic Art 

Providing the world "art" is 
not taken too literally, soma 


Sales brouchures often draw 
storing useful day to bay 


THE PERSONAL COMPUTER 


























General purpose reference 






They are however tar more 


M V wife would look at me 


useful on tape, providing the 


a who°™e 3 mTse1" C hav a no 


! 


eXgM V o e ow V n°anAPPLE^- 
coTou ™n^bined C with high- 


suggested she used my ZXB i 
each month. She would 


is a title selection page or 
pages. Once the tape is loade 
(the most annoying stagel, it 


3 programming 

1 ) Buy a good book on BASIC 
and carry out £l/£ff f exampl 




ZX81 , despite the great play 
































2) Buy as many magazines o 




graphic "keys" but the 

resolution in general is 


such simple examples are 
typical weapons of the 


Programming 


in addition to this one of 








original on this subject. 










Literally hundreds of Books 






Sorting data 


^Tfla-^s'^dange^hoteve- 


BASIC language alone, 


little programming "module" 
n or dodge which has general 










c^uteTiV'truly at home. 


mood J^JlJj*™* 




background in fundamental 




imports for milk bills? The 






CwVomlny wmats' S ' ,an9e 


program would be just as eas 


one book 8 *'" BASIC. Which 


tr£rc='- 


» 






ZX COMPUTING SUMMER 1 





how you define che 

nventing the wheel 



emblem of respectability tr 



practical necessity 



tough plan of campaig 



'?'"»! hfl e T^^,f,? The Final words 



!, VDUs were r. 
was spewed 01 



is ol course a different matter. 


Apparently, it is a cardinal sin 


abc-yeall, th 
doodling 


Ethics apart (not particularly 


keyboard . ... it is called 


have read the same magajlne 


to write the complete program 










modules worth saving for 






separate module. This disipllne 


VDU wastes 


Include, lining up decimal 


Firstly, the influence of the 


and over agai 



perhaps an unmatched 



snob-Eery of any kind. The 



rs in the evening with 
it mutams. The great thing 
i join soon while the hobby 
ill young. 




L 



Personal Software is a new quarterly publication from the people who 

brought you Computing Today. To celebrate the launch of the BBC 

Microcomputer our first issue will consist of more than 20 programs 

covering Domestic, Financial, Educational, Games and Scientific areas. 

All the programs are fully tested and documented and the listings have 

been produced directly from the BBC Micro to eliminate errors. As an 

additional service we are offering copies of the programs on tape through 

our CT Software organisation. 

As well as featuring the best software from previous issues of Computing 

Today converted for the BBC Micro in order to show off its advanced 

features, the publication also includes a number of specially commissioned 

programs which reveal even more special functions. 

If you own or have ordered a BBC Micro, or are just looking for a 

collection of Extended BASIC programs to convert to your system, then 

you need Personal Software: BBC Programs. 

Personal Software will be on sale at your local newsagent from Friday 14th 

May at £1.95 or you can order directly from us at £7.80 per annum or 

£1 95 per copy To ensure a single copy or a complete year s supply fill in 

the form below — you can even spread the load with your credit card. 



SUBSCRIPTION ORDER FORM 



gOwenj 



513. LONDON HOAD. 
THORNTON HEATH. 
SURREY, 
ENGLAND. 



eque.-Poital Otdei Inlernobonal Mont 

Ordei hi £ 

(made payable to ASP Lid) 

Off 

Dsb.l my Aax&Barclayeaid • 



Power Boat 




If you're desperate to try out your 

sea legs, this little speedy simulation 

of a power boat race on Ruislip Lido 

should start the adrenalin pumping. 

it was written by Andrew Thomas 

and Careth canister for the pet, and 

converted for the 2X81 by Tim 

Hartnell. 







:he-art 


on -bo a 


d computer 


tions in all. Even fin 


Jhino 


the tuddei. the smaller th 


Elli 


the present power to 




■ ' - 




the race is an achieveme 




turning 










■ w<l black thing from Cem- 














■ 


■ bridgel. 


i ac ng 
The 


around the 


amount of RUDDER 


;Su 


Enteri 
straight 


'line C The in retio'bet 


M I 


aining. 






r a a ch ,h g 


n-T'l 


though the 


need to make a turn. 


I™ 


radius 


arW'tmm'onTto'K 




the rated turning cir- 
















when stationery, to one tc 
































■limale' 


iU'wi 


¥ of the 


Slightly cutting the c 


1:> '' 


ly impossible. To complet 


T i 






rhe prevailing weather 






well-kno 




















marked 


out * 


h buoys to 


drivers. However, bad 


dnv 


regulate yaur speed to 


X i 


the section number 






10 


REM 


iPOUER 


BOAT* 




240 


PRINT "COMOITIl 


NS RRE ";W»I 






90 


PEH 


^ANDREW TMOHRa* 




UJ 












30 


REM 


*GRRETH CflLLIUTER* 




250 


LET F=1000 










4.0 


|Vf!- 


*TIH HARTMELL* 




260 


LET P=5 












LET 


E=50 






270 


LET D = 1B 










100 


DIM 


R* i 6,10.1 




sae 


LET E=0 










110 


LET 


fljtl) = 


CALM" 




300 


FOR X=l TO 










I£0 


LET 


flj <E> = 


■MILD" 




305 


SCROLL 










130 


LET 


fl* t"3.1 = 


' CHOPPY " 




310 


IF RNC<:0.3 


THEJ- 


GOTO 320 






142 


LET 


AS (4.J = 






311 


LET R=0 










150 


LET 


n* t5j = 


■UERV ROUGH" 




312 


LET M =55+ INT ( 


ND*5S) -U*2 






160 


LET 


0*(S) = 


■ STORMY " 




315 


GOTO 340 












LET" 


U-XNT 


(HNDiS) -tl 




3 £ <S 


LET R=INT 


RNDa 


803 +10 






S3t 


LET 


5=0 






330 


LET M=INT 


30+RNDj 






23"? 


SCROLL 
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16K Games 



HI p£int L 'seotion ■■;* 
%U priSt U "po S ition -;p 

356 IF 5<C THEN GOTO 365 

"£ ^RiSt*"-owraMH TO LEOE>ErR z 

S ";INT tDH" METRES" 
3C5 SCROLL 
3s£ PRINT" ''SPEED MRX SPEED Rfl 



IPiS? PRINT 
ENT THROUSH" 

I Cii'f. SCROLL. _ 

1837 PRINT "THE MARKERS- V 
E EEl :N_; 

inol; PRINT "DliflUflLIFIED" 
1030 IP_C>B THEN GOTO 105* 



JOB BOKULL 

390 PRINT " . INT 
"; INT (MJ i'Z. 

■"; INT 



■■ , INT 



RNERS" 

104S SCROLL 

1047 PRINT 



Sis print" "pohep mrin c-riue? 

TO 1BOJ ". _ , 

t« IF Ei,! OR El>iM THEN GOTO 

417 PRINT El 

111 p§int L "Rudoer POSITION? (B 

T ti?'|p*¥Te T ». T>9 THEN SOTO ^ 

133 PRINT T 

tit ifli-E.M-O.S THEN GOTO 1. 
IK iP^gS'KffS^U-THlN-OOTO 1 
B !So IE C<6 THEN OOTO 5» 

181 PRlSV-'VOU TOOK CORNER FP.R 
TOO WIDE" 

l!S irc^^THEN GOTO S« 

SS PRlSV L -VOO COT CORNER TOO C 

L BII"l.ET C=1S 
5*0 LET E=E1 , T , lfl J 

US ir S ?l"^H?iJ-5-T„EN 1 'b0T0 1 

111 fcff p:iN¥-.S5io.RND«.£. 

lol IF P:2 THEN LET P=S 
HI Sd.-B TH|N LETT P-1 

s?§ irp';o p fH e N'ioto*i s . 1 .c. 

IIS 3r*F>l THEN GOTO 67B 

SI plSl 1 - -CONORRTW.BTIONS - VO 

U |irSIE»Si' , TWn ooto ru 

111 print 1 - ■vou finished... r™. » 

QT TOO" 
III I„InV--FRR BEM-.C THE UW 

690 GOTO 73« 
700 SCROLL 

111 |glNT L - U ELU. RT ..ERST VOU F 
INI5HED" 
vlt PRINT -™ FINISHED " , P 
?S| p„iSt'-".-.IST<.NC= TO LESDER " 

rs "; int (DJ ; _ « 

760 GOTO 1£08 

2S55 print" -roup bk»t collapsed 



, ,_. 1200 

1060 SCROLL 
106f= ■"■'RINT "VOU 



you SHOULD 
WIDE" 



RCCELERP.TIO 
YOUR BOAT IJ 

P 
K 
IT 

. . p 

a 
d 

NT CUT COW 




1070 GOTO I2O0 

1030 SCROLL 

1333 PRINT ■' 

THE BOAT" 

1036 SCROLL 

I0S7 PRINT "BY _ 

1030 GOTO 1200 

L 10O SCROLL 

1101 PRINT "PHUT. 

1210 PRINT L "rlNOTHER GAME? 
1320 INPUT U* 

Laas cls -*mw - 

1230 IF CODE (UJ.I (,'L-ODE 

RUN 

1240 SCROLL „—., 

12S0 PRINT "OK w BVE 

CONDITIONS RRE STORMY 

SECTION 1 
POSITION 5 

DI5TRNCE TO LERDER IS 10 

SPEED MRX SPEED RRD1US 



FUEL 
1000 
100) 4 



POWER M«IM trRXUCT 

RUDDER POSITION? lb < ■-> =' - (rt 

SECTION a in 

POSITION 7 (1 

DISTANCE TO LERDER IS 56 METRE- jj| 

SPEED MHX SPEED RADIUS LV5'- « 



posrr ion is 

DISTANCE TO LERDER IS 1SE METR 
SPEt HPlX SPEED RRDIU5 CHI 1- 



[■ r v;;.:jiL TO LEfiDFB IS 179 METRE 
5pr %-_ : r-sftX SPEED RRDIU5 F '^ Ei T 
POWER «Q*M E 

n-r--: nir.1 , .JlJP BOOT UENT THROUC- 
SHSsPfrS. VOU Hfil.'E SEEN 



■MOTHER BfiMC! 
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zap 



Paul Gausden from 
Kingswood brings a little 
machine code into play to 
put you in the cockpit of 
a biplane engaged in a 
deadly battle over the 
Straits of Maiiacash. 



1 REM SK-7 GOSU£; ?£CTNI> v" CHR* ■ 
^rlJT^RN^ K7" CHR* -7 BDffLIB 

HFtsn 

=n7lr the foli-dwiwg os 

■ IRfCT COMMONDo; 



-JKE 15539,117 

GOSUB ?£I<ND«" CHRS " 
"CHR* •? GQ5UB 



1 REM 5K 7 
OSUB jJTflN 

2 HEM Et^Mi't 



LET SCR=165i4 
LET CPY=1653* 
K'jF P=--0 TO 4 




ZX80 Adventure 



TOURIST TRAP 



TOURIST TRAP is a 4K ZXBO "adventure" type program 
which can be easily converted (essentially by changing the way 
the random numbers are generated! for the 2X81. It is very, 
very light-hearted but is tun to play, and gives you a framework 
upon which to construct your own ADVENTURE. You might 
like to try changing ihis proqum slightly so that if-- ' 
uses, your name from time to time. 




ZX80 adventure 
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Double 
your ram 



The limits of the 1K supplied on-board with the standard ZX81 

become frustratingly obvious once you start to write programs 

Y ?. u - l J ! , S ba 5 l¥ J pend more of y° ur *' m e trying to save memory 

with little tricks than you do in improving the program^ Here's 

PnSJSIftSJS.'i ISSPS" f^" 1 !' author of 2 ° Simple Electronic 
Projects for the ZX8T explains how vou can double the memory of 
your computer. Even if you've never touched a soldering iron 

"SS«i ; )fS! , J s „ h0l, i d be able t0 - earrv out the SImole mod Hcations 
necessary to get some workable ram space. This ram addition 
gives not only a full 24 line screen, but also gives twice as much 

program space. The IK extra ram described in this article is 

cheaper to install than Sinclair's own suggestion of replacing the 

1K chip supplied with a 2K (4816) ram chip. 
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GATES1-4IN7400 IC 



xfn> 



~t=G>w 



PIN 8 ERAM(2114CS! 



- PINKOHAM (21141 
PIN IB ORAM (4118) 
CSPIN 



CIRCUIT DIAGRAM 



hrough the 16K sec- 



reted to both inputs of gate As A1 changes eve "'l^ COnStrUCtlOII and ZXB1 s PCB. The only connec £ 

one so that its output of geie starting as binary U, then wi* """" tions that are made are to tr, 

one is constantly binary 0, changing to binary 1. then back Alterations p C B at the points shown Ti. r 

unless Nhe .correct 1 6K section to binary O again, the ORAM ^ ^ ^ ^ ^ |he connection ^ tne 0RA M C! , 

SAM C CS d H^ iT^Vw r^'oCW 7400 IC as shown lr . Fig , ^ lines Is made underneath .hi 

D ryO S by". n heULA%ne 9 o f ,he ^J^SrS u^down. ThV'/be^e ^ RAM CS Line appears. , 

inputs to gates two and three is The next RAM tocome on mine u U oiu theedge connector nad 2 A . w 




7400 IC (UPSIDE DOWN) 



eight of the 7400 ICtopineigt c 
Keep all'thewireto the 74001 , 
touching any other track. B 
to either side of capacitor CS a 
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CONNECTIONS TO ZX81 



EDGE CONNECTOR 
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TWO 221 S as ORAM 

ORAM ICs' and mount two 
mora 21 14s on too ot them. 
EftAM 21 1 4s should have their 



e IC4b, then i 

de the IC sockei 

line IC4. This 
H the top of 
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72. II not, or the inverse 'K' 










IC socket 


connections again. 

The reason for all this work is 






that 2 1 1 4s only cost 99pplus 


7400 ar 










4816 is £7.00 plus VAT or 




ted under- 


more. If - despite the cost - 
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The original, cheaper 
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loement together, bkce 
rhe pin eights. The t 
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There are at least three 
ferent -2114 IK RAM c 



Finishing touches 




Machine code 




First steps in Machine 
Code :ii:l. se 



Code On Your ZXB' 



Machine code may seem 

bewildering, but Toni Baker — 

author of Mastering Machine Code 

on Your ZX81 or ZX80 — is 
convinced the whole subject is a 

piece of cake. Here, Toni 

attempts to convince you, with a 

clever screen-handling routine 

and the raw ingredients of a 

breakout game. 



IDA.lHl) 

xor eon 



123456789023*56789 



Machine code 




890123 

■ RUN the B'°E 
ha following Ic 



ED44(328440/228240I3A8540 



Quality SoPtuare 
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16K RAM Pack 
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ZXBO SOFTWARE ALSO A 
BRIDGE SOFTWARE (Z) ■'-■- 
36 FERNWOOD, MARPLE BRIDGE 
STOCKPORT. CHESHIRE SK6 SBE 



/3634IC9IS 


tie position of the start of the 




















along. If you PRINT A after- 










10 PRINT 'Ihlrty-IWO Invaria 










1 20 is now really the whole of 






40 PRINT "irnwn spaca thirty 


don™ It ""til SB ""1? BS V ° U 


SO m*4o' C * t '"' e,,8 8P " C ' 


and just play around in BASIC, 


60 FORI=1TO10 


remembering that LET A = USR 



SECOND FOUNDATION 
zviii software 



CQMPUTATUNE tur* 
STARTER PACK TWtt 

ARCADE PACK ' foub 
VARIED GAME PACK 

TOLINKA ■ I6K USE YC 

G.C.E. EXAMS ' iao MIN 

SECOND FOUNDATION 



HILDERBAYLTD 

PROFESSIONAL SOFTWARE 



m SOFTWARE: Heme 



Budgeted 

Critical Pith Anfllysii'Jf 

VATS MqrtgagrS Loan f 



BEL'AEL E ] 6K RAM Packlor ItieZ 
BEAMSCAN: Beam analysis lor arc 
APPLE II Payroll: £35. 
HEWLETT PACKARD9B45B: 5up 



ur Computer" (Feb 1? 



■ MEMOTECHWK Memooak£79. 

DO VOU HAVE DIFFICULTY LOADING TAPES! V*iia 



TAPE HINT: Don't usethe first 20 seconds 

of your cassettes — most tape problems 

are found near the ends of the tape. 

HILDERBAYLTD 

tt'10 PARK WAY. REGENTS PARK 
LONDON NW17AA 



ALSO ON ZX81 + 16K 



i Budget; Cash Flow Forecast: The program 
ilrteencolumns(12monlhs + total). The forecast 
hanged and a "WHAT IF?" possibility can be en- 



Purchase Day Book: keeps records of 
VAT E1B. 


all purchases and 


Petty Cash Book: Keeps a record of 

penses and allows tor VAT to be calcu 
unknown. £18. 


mmm 


Cash Sales Day Book: as sales day boo 

llonal "Method of payment" feature, i 
postal order, Access. Barclays, sundrle 


cl. cash, cheque 
s and unpaid. £18 


Cassette Recorders: individually tested 
piled with a test tape for loading. £22. 


forZXaiandsup- 



Barcharts tor Architects: -i i-n:nrji,t„v.-! version, takes away 
the tedious task of manually handling the problem £25. 
Bank Account: calculate your bank charges whilst keep- 
ing your account £5, 



All programs now also availablelor ATARI and SHARPE 

HOLDCO LTD. 
14, BRITTON STREET 
LONDON EC1M5NQ 

Tel: 01-251 3090 



MICRO GEN 

QUALITY PRODUCTS 



ZX81 
A/D CONVERTER BOARD 



JOYSTICKS FOR THE 
ZX81. ONLY £9.60 EACH 



PROGRAMS AVAILABLE 

u.miai,wi.m!i.., „ ,„,„ , B , „„, 



luite simply the best b 
angles, (you won't fin 



Generates a diffetent pattern, fc 
game each time you play On II 
cassette is ZX REFLEX, find ou 



m last ¥■ 



now only £3.9 

IThe original and still the best 

Graphic display of Chessboard 6 levels of play 
Displays record of your moves and the computers 
Board can be set up to any position Has ability tc 
change sides or level rn mid-game. PLUS 
CHESS CLOCK on reverse side, records time taken 
by each player. Resetable function. Single key 

NOW ONLY E6.5 



Postal Orders payable to: 

MICRO GEN Dept 2XC 

4 Agar Crescent, Bracknell. Berks. 

TEL: I03441 27317 



Micro- 
Moused 




REM MICROMOUSE 16K 
LET G=16398 
LET M=G+1 
i PRINT RT 



PRINT RT 2+RNDtlB,ltBNP*27.; 

PRINT RT 2+RNDJlB..l+RNDt37.; 

»RND»2Sj 

. PRINT RT 2+PND*18, 1 tRHCUS7, 

i PRINT RT 3.RNDUB..3IBHD13J, 

: PRINT RT 3+RND*15.StRND*S7. 

PRINT RT 3*RND*1S..3+RND*34 J 



IX 








57 


PRINT RT 3+RND* IS . 3 + RN 
























PRINT RT 20,30 


::§:: 






PRINT RT 20.30 
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ir RHDl.2d.7S THEN GOTC 




lie 









111 IF Y=l THEN GOTO __ 

IIS IF Y=6 THEN GOTO 169 

113 IF Y = 3 THEN GOTO 2PP 

114. IF Y=4 THEN GOTO 350 

115 IF Y=5 THEN GOTO 390 

116 IF Y=3 THEN CCITD JP4 

117 IF Y=7 THEN GOTO 330 
130 PRINT RT n.l.E, 

130 IF PEEK (PEEK Et355*PEEK H) 

^0 THEN LET T=l 

14B IF T=l THEN LET R=R*1 

150 IF T"=l THEN GOTO 1009 

153 IF RND).2 THEN GOTO 269 

154 IF R=0 OR B=30 THEN GOTO IE. 
9 

155 PRINT RT fl-l,B+l; 

156 IF PEEK CPEEK G+356#PEEK H) 
=0 THEN LET T=l 

157 IF T = l THEN LET B=B*3 
153 IF T=l THEN LET fl=R-l 

159 IF T=l THEN GOTO 1000 
165 IF RND ( . 2 THEN GOTO 110 

169 PRINT RT R , B «■ 1 ; 

170 IF PEEK (PEEK G*256tPE£-.K Ml 
=0 THEN LET T=l 

160 IF T = l THEM LET B=B*-1 
190 IF T=l THEN GOTO 1000 
195 IF RND (.6 THEN GOTO 390 
200 PRINT RT HH.6H. 

310 IF PEEK tPEEK G»2S6fPEEK H.i 

=0 THEN LET T«l 

220 IF T=l THEN LET R=R*1 

230 XF T=l THEN LET B=B + 1 

24.0 IF T = l THEN GOTO 1000 

245 IF RNIX . 3 THEN GOTO JJ0 

250 PRINT RT fl-l.B; 

350 IF PEEK IPEEK G+356*PEEK H.I 

=0 THEN LET T-l 

270 IF T=l RND R>0 THEN LET .P»P 



300 IF PEEK (PEEK G+355»PEEK HI 
=0 THEN LET T=l 
310 IF T=l RND B>0 THEN LET B=B 



340 PRINT RT R-i,B-l> 

350 IF PEEK IPEEK Gt256*PEEK H.I 

=0 THEN LET T=l 

360 IF Til THEN LET R = fi-1 

370 IF T=l THEN LET B = B-1 

380 IF T=l THEN GOTO 1000 

390 GOTO 110 

1000 PRINT RT E,F;" " 

1010 PRINT RT R.B;"D" 

1020 GOTO 90 

2000 PRINT RT 0,. 15: "■" : Q: "■'■ 

3010 FOR N=l TO 50 

2030 NEXT N 

2030 PRINT RT Cl,!^. 'HI^B' 

204.0 GOTO 30 



SCREEN POKES 
FOR ZX80 

The absence of a memory-mapped display can be a 
nuisance, especially for the writer of games programs, as 
one of the most interesting things one is able to do Is to 
PEEK at individual screen locations and to POKE characters 
directly on to the screen. Animated graphics, of course, 
depend on this facility but they are definitelyout with the 

ZX80 because the screen would remain blank while the 

action was being computed. On the other hand using POKE 

to put characters onto the screen is feasible and is 

potentially a useful feature. 





10 LETP = 
20 LET W = Q 

" A = 1 TO 22 
40 PRINT .... 

:j next a 

60 INPUT A 
: 70 INPUTS 

80 IFA>22 0RB> 3 

THEN GO TO 60 
90 L£TY = (A-1P3 
■VI 00 G0SUB5O0 
110 POKEW " ' 



I 120 C 



ORO 




BOO LETP = PEEKI16397) 
B10 IFP>127THENLET 

P - P - 256 
I620 LETW = PEEK(16396) 

+ P'256 
630 RETURN 



inifuUicit Existing 


ZX80. The computer p 












determined by a numb 








of games. The object c 










dress yon plan to POKE to 


which first appears at 



the end of each game together 
NEWLINE attei a game sels up 



2 LETY = 32000 
4 INPUT R 
B LET P = 



16 LET Z = - 1 
18 LET M = 
20 RANDOMISE R 

22 FORN = 1 TO 352 
24 LET D = 9 

26 LETX - RNDI2] 

23 IFX = 1 THEN LET D 
30 PRINT CHRSID): 



3a LET Z » Z + 1 
40 INPUT C 
42 GOSUB500 
44 LET M = W + 



ORC = 7 AND A: 

LETA = A-2"C + 

50 IFC = 8 THEN LEI 

52 LETM = W + IA- 



PEEK1MI - 128 THEN LET If there's 
= Z + 5 the wav. 

I, 70 



32 NEXTN 
34 GOSUB 51 
36 POKEW h 



54 I 



56 POKEW. _. 

5B IF B = 32 THEN GOTO 62 

60 GOTO 38 

YTHENY f Z 
64 PRINT "END OF GAME IN 

"Z," MOVES'' 
66 PRINT "BEST SO FAR", "Y, 

MOVES" 
68 INPUT XS 
70 CLS 

- " "THEN GOTO 8 

74 RUN 

500 LETP = PEEKI16397) 

510 P> 127 THEN LETP = P-251 

520 LET W = PEEKI16396) 



AND FOR 
THE '81 



while there are many 
similarities between the 
ZX80 and the ZX81 
in the way the display 
is handled, there are some 
significant differences. 




CHflS codes thai form the 
jnthaTVscfeen. 
is begin nlng of the file w 
findaNewl.neCHRS.and 

le end of each line. As 
:upto32CHR$p 
ry 33rdCHRS = i 
NewlineCHRS. These are 
. ieZX81 ROM as 

liter ed. 
To find the position of t 



II. Touseadedic; 



2 To peek 

PEEK (p 

POKEh 
3. To UH a 


at the position on 
afore POKEing, le 
sit io" j - ' ' 8 

formula that will 
cally skip every 3 


iz + x* 


se POKE 
NT(X/32I,ICHRS 



5 l_ETZ=1 +PEEK16396 
+ 256-PEEK 16397 
MO FORX = " T0 763 5TEP7 
120 P0KEIZ + X + INTIX/32I " 
30 NEXTX 
J40 STOP 
(Note:-That this formula 
atically adds one to 




ANOTHER SHORT PROGRAM 
5 LETZ=1 i-PEEK 16396 
+ 2.56*PEEK 16397 
flO LETA = 
60 LET B- 33 



IFA>0THENLETB = 33 
IFA>787 
THENLETB = -31 
IFA = 27THENCLS 
'0 GOTO 26 




X COMPUTING S 



PRINT ATO.OjESII) 
PRINT AT 0.6;"HIT 

-1TIME" 

PRINT AT 2,6; 
■OVERALL SCORE OF" 



80 LETCS = CS *CHRS 
ICODE BSIX1 + 128) 
90 NEXT X 

100 SLOW 

100 PRINT AT 0,6;AS. AT 
0.4;AS: AT0,2;AS;AT 
0.0;A$. AT0.6;BS; AT 
0.4;B5, AT0.2;BS; AT 
0.0;BS; AT 0,4 " 
0,2;BS; AT 0,0;C 

120 CLS 




squired, ot COUrSi 



037ADHKC 


jne on each key to keep ii fair 


each time the target moves 


I'he cor%ct pQsmQn'ina J,e ' n 


speed of the "PRINT AT". 














tisordet 0,1,2,3 - 9. Add* 






formula, surprisingly enough, 




































140 LETT-T+1 












40 LETCS-" " 








280 PRINT AT 15.22, 


50 F0RX=1 T0 6B6 








"TIME = ";T; AT 












«RND<0.1P24> 






HO IFSS = "10"THEN 




70 LETB$ = BS+CHR9 




subtleties. 1 


GOTO 330 


;H 


|(RNO<0, 41*241 





BANDIT 




This is a ZX80 version of the pub 

game. Three barrels are rolled on 

which are marked six symbols. 

According to the symbols 

displayed, different payments are 

awarded. 



COIN 


COIN 


COIN 


BELL 


BELL 




CASTLE 






LEMON 


LEMON 


LEMON 


CHEERY 


CHERRY 


CHERRY 


ORANGE 


ORANGE 


ORANGE 




COIN 








COIN 


BELL 


BELL 


- 




BELL 


BELL 


CASTLE 


CASTLE 






CASTLE 


CASTLE 




LEMON 






LEMON 


LEMON 


CHERRY 


CHERRY 


CHERRY 


ORANGE 


ORANGE 
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ORANGE 


ORANGE 



)i Result fo 


barrel °*o 












d for display 


String us 




String us 


d tor contain 


String us 


d to check H 






Dummy 


ariable. 



?n 


LETC 


1000 






RANDOMISE 




3(1 


DIM A( 






Ah 


LET H9 


- "NNN" 




411 


INPUT Q$ 




4h 




"STOP" THEN STOP 


4/ 


LETC - 






Ml 


FORI = 


OTO 2 






IF CODEIHSI - 62 THEN GOTO 65 




LET All 


- RNDIRNDI6II 




Hh 


LET HS 






/(I 


NEXT 1 






/□ 


IF AIOI 


= Ad) OR A<11 


AI2I THEN LETC - 


BO 


IF A(0t 


= AMI AND All 


= AI2) THEN LETC 










"h 


CLS 








PRINT ' 




Hill 


PRINT ' 






















111 


FOR 1 






V/O 


PRINT \ 






m 


IF All! ■ 


1 THEN PRINT 


ORANGE": 








CHERRY"; 






3 THEN PRINT 








4 THEN PRINT 




14h 


IF AM = 


5 THEN PRINT 


BELLE"; 






B THEN PHINT 


COIN"; 


Infl 


PRINT V 


$ W$ 




1HO 


IF RNDI5X5 THEN GOT 






PRINT ' 


HOLD 




IHh 


INPUT r 






''HI 


LETGS 








FOR J ■ 


OTO 2 




VIH 








GOTO 1 


95 




/,'(! 


LETGS 


- TLSIG5I 




Mh 


NEXT J 






vmi 








J30 


STOP 







OTHELLO 



Challenge your ZXB 




REM 



■'C7H 



5L.OU 

GOT □ 1 103 

TF^Nff^RIP) -O THEN RETURN 

IF E = l THEN GD5U6 200 

FOR 1=1 r f B 

. Let s=p 



,E(»-2*C;R* 



RETURN 

FOR 1 = TO 3 

PRINT FIT 19 + 1 .3: E>( 





. - ■ ■ " 












'.. :-.c 


GOTO ISO 










IF E = l THEI 












IP E = l THEil 
































































■IF- S 


(C+37) 






















:SC 


FOP J = 1. TO 





i38 NEXT 

.'.48 PRIM"! Rl 

!_;; '• I HflUE 

i5e RETURN 

510 LET E=0 

530 
5*0 
550 

560 



5B0 IF S+ 



VOU HflUE 



LET 
LET .. 
NEXT 



LET E=l 




S90 IF N = THEN PRINT AT H..0.: I 
COULD NOT MOVE 

700 IF N=0 THEN G05UB 4-10 

710 IF UJ="" RNL> N = THEN GOTO 
1500 

720 IF SM + SLI = S4 OR SH*SU=B THEN 

GOTO 1530 

S00 PRINT iMjllW MlliW I I 8fl OR '= 

9 TO STOP-"; 

810 INPUT Uf _ 

330 IF U»«" S THEN GOTO a °" 

B30 IF U*c"9 " 

540 LET R = CD 

350 IF R<1 G 

B6B LET G*=U.._. 

670 IF C* = "" THEN GOTO 51© 

SS0 LET CzCODC CC*J-37 

S90 IF C<1 OR C>B THEN goto bio 

900 LET P=1+C+10*R 

910 LET T=U 

920 LET E=0 

930 G05U6 40 



THEN SOTO 1SSO 

THEN GOTO 810 



940 IF 5= 



THEM GOTO S 1-0 



3158 LET O 14-i =1 

1160 LET D (5i =-i 

1170 LET D 16) =-9 

■1B8 LET D IT* = - lO 

3.19H LET D CB) =-11 

3 300 LET M=-l 

1210 LET U = l 

i.220 LET R <45: =« 

1230 LET R(56}=H 

1240 LET O (46) =U 

1250 LET RiSEl =U 

1260 REM PRINT. BORRJ 

i5?e "PRINT 

1280 LET SU--8 

1265 LET 5M-8 

1290 PRINT TRB 10.: F< B 

1300 FOR R = l TO S 

■■ia PRINT 

13S0 PRINT TRB 8.: R.. 

133a FOR C=l TO 3 

1340 LET X=R r l±C+i»*R£ 

13S0 IF X = M THEN PRINT 

1350 IF ,-;=U THEN PR IN- 



950 LET E=l 


1370 IF X=B THEN PRINT " «".; 




960 PRINT US 


13B0 LET 5U=5U+1* (X=UJ 




97Q GGE-U6 4© „,— * 


1390 LET SM=SM+1* (X=M1 




■-■-■" IF 5H+SU=64 OR 5MtSU=8 THE^ 


1400 NEXT C 




i.OTO 1500 


1410 PRINT 




990 IF Ut = *'" THEN PRINT RT S..0. 


3420 NEXT R 




YOU HISSED YOUR TURN" 


1430 PRINT 


r 


995 IF US="" THEN SQStJB »18 


1440 PRINT "YOU HRUE ";SU,'" I H 


L 




UE " : 5H 


■ 


Ioi0 INPUT H* 


1450 LET D«*"_ 


■ 


>020 IF H»-"9a" THEM GOTO 1500 




1 


,030 PRINT TRB B.. "THINKING. .. " 


1*60 GOTO 800 __ _^ ,„_ 




L040 GOTO 500 


1500 IF 5M>5U THEN PR1MT "1 WOM 




,10a DIM R ( 10©: 


1510 IF 5M<SU THEN PRINT "CONGR 


-\ 


-110 DIM D18) 


-"ULRTION5" 




_120 LET D (1) =11 


1520 IF SH=5U THEN PRINT " -R OR 


J 


1130 LET D 12) =10 






j-140 LET D 131 =3 


1530 5 TOP 




THE 




/^k/ ANDREW 


1 


BUFFER 




/ DEVELOPMENTS 




MICRO SHOP 




ZX81 




(NEXT TO STREATHAM STATION) 




2XB BIT PARALLEL INPUT/OUTPUT BOARD FEATURES 
INCLUDE: 

16 PROGRAMMABLE LINES 




NEW SOFTWARE SHOP EXCLUSIVELY FOR 




EACH LINE MAV BE SET AS AN INPUT OR OUTPUT 


Gel 






UNDER PROGRAM CONTROL 








FULLY TTL COMPATIBLE 


ZX81 




A MULTITUDE OF APPLICATIONS INCLUDING 


™o 






'KEYBOARD 8. DISPLAY SCANNERS 




PROGRAMS, GAMES, "ADD-ONS" 




'LIGHTING CONTROL SYSTEMS 


I 






•HOME SECURITY SYSTEMS 


MOST OF THE MAIL ORDER ITEMS ADVERTISED 




"CENTRAL HEATING CONTROL 


e 


IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 




•MODEL RAILWAY CONTROL 


T 

e 


LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS ft TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 




AND MANY MORE!! £16.50 (inc VAT + p&p) 


= 
= 
9 
11 

li 


■36T 


The BUFFER Micro Shop, 




ill CONVERTER CARD - DIGITAL TO ANALOGUE 


13 


374a Streatham High Road, 


!vl REAL TIME CLOCK WITH CALENDAR 


-^i 


London SW16 






Tel: 01 769 2887. 


^^™| 93 BEACONSFIELD VILLAS. PRESTON PARK, BRIGHTON 


~ 



Swappo 




Get you 


digits into order in the on 


TRS 80 e 










jrogram was originally male 










modifie 


by H J Garwood torun listed 


you might Ilk 


10 


Pitt SfSJ 


























713 


























FOR 5-1 TO S> 






























PRINT "ENTER N 




- ■ 







215 


print pt s,e; ■• 














































7 ■ ■ .■■ 


PRINT 'IT TOOK YOU 










360 


RUN 



Book reviews 



PEEK, POKE; 






ZX81 and adjusting y, 
("On no account 



Phil Carratt looks at this 
flashy book, with cover 

art by the man who 

produced the cover of 

dive's manual. 



.■ formation to aase the begin- tractivelv laid out book, whit* i 

nar into writing his or her firs! has deliberately land success | 

n'ograms. To halo maintain in- fully) avoided becoming yo i 

loreat and give blistered fingers another rehash of the manual i 

jnd a ZX crossword. owner, even though the boot ! 

programs contained in the oi months. To exBB'innced 2) I 




Book reviews 



3YTECH1CIRAM 




Book reviews 



a ZX81, 



ZXBO Pocket Book, ir 
"This is 01 



Theprogr. 



book along l 

this is the book to buy, but If although the style is hopefully laugh PIN THE TAIL ON THE 

you're not. have a good look less clinical Newcomers to DONKEY to a TUNNELS AND 

at it in the shop before you computing will hopefully find TROLLS CHARACTER GENER- 

decide ZX81 BASIC Book, something more challenging ATOR. with some maths 

Newnes Technical Books. ISBN than just another set ol games ISTANDARD DEVIATION] and 

408 01178 5. to copy and run . . I have . machine code (DICE SIMULA- 

tried to expand on the 'useful TION) along the way. 
The ZX81 POCket subroutines', as I think these A number of additional IK 

Book 




ZX80 programs 



AREA CALCULATOR 




Clive sets 
the pace 

sweaty tracksuit to set the Square at the Guildhall ! 

p,«i„,h.ll-m„.,hon,ob. c„-„B.„i,.dlo,,h. 





Festival by Cambridge City 






Cambridge Festival, will be 


Cambridge and Coleridge 




open both to club-based 








already been received from 




Durham. 




among an expected 200D 








lap course through the city s 




commitment to supporting 














Chesterton Lane, the Becks'. 


in King's College on July 3 




Sinclair miss the bus 





Timex buys it up 



IIU will be able 
: buyZXSIs from the same 
iops which sell jewellery. 

VnTecVw.fTgaVa ^ 



current and future Sine 



also Includes the use of 

leC's version of BASIC. 

f although the pound sign on 

1 the ZX keyboard has raised a 

(ew eyebrows in the States. 

I Apparently the Vanks were 



the '81 bym 
agreed levels 



I :"' ■ 




i the British 
iut which hadn't 
inprogressivi 



users' 
clubs 

theZXBI has sprung"^ up' 
UK. The laroMI 

'HOandZXBI 

monthly magazine Inlerta 



El 00 to the Earls Court Road 
address. 
■ The North London Hobby 

ZX80/SI users' group 
meeting each Monday night 

North London Polytechnic. 



alZX80andZX8' 



• EZUG (Educational 
ZX80/81 Users' Group), Eric 
Deeson, High gala School, 
Birmingham 1 2. Send a large. 

For details. EZUG also caters 
for the BBC Microcomputer. 

J3A( 

I (66) 



a. 1800 
le ZX80 



• Ken Knight, 22 Mount 
Street, Aylesbury, Bucks. 
HP20 2SE (02985181). 

• David Blagden, PO Box 

1 59. Kingston upon Thames, 
Surrey, KT3 5YQ. 

• Anthony Qu inn, 
Heckenrosenweg 6, 31 70 
Gifhorn. W Germany. 



i. Edinburgh [031 661 



users crowd it out 



The ZX Microfairs, organise 

from strength to strength 

The first one. last 
September, attracted about 
4000 restless ZX81 owner; 
who surged seven-deep 



tany would-bi 
ice for the 



SPACE INVADERS and use 



Sciei 



show gave 



ie Royal software and select! 

run ror Its money books and software 

Some 1 2.000 people came Based on the cati 

was a three-hour queue, and that a new ZX-ba'set 



■V. 105321 742347 



labone. 18 Castle Ra, 
irle. Weston-Super-Mare, 
on, lei: 0934513068. 
P Compton, 29 North 



NthYi 



i. S.-...3-I 



nugh, 



Straat 22, 6524 H.N. 
Nymegan, Holland. 

• Royston H Wallis. 22 
Mallard Crescent, Pagham, 
Bognor Regis, West Sussex. 
P021 4UU. 

• Raymond Bet*. Chemin d' 
Moulin 38. 1328 0hain, 



W ZX COMPUTING SI 



DCP 

M ic r ode vel op merits 
Packs 



Stephen Adams takes a peek and 
a poke inside this system which 

is based on a single Input/ 

output port and intended for a 

wide range or educational and 

control applications. It can be 

used — with the other packs 

available to plug Into the port — 

to monitor heat, light and 

voltage, as wen as activating 

alarms and motors, and making 

sounds. 



The Basic P' Pack 

6116s) 10 add to the basic IK 
provided wild the machine. 
This Qives a total of 5K, the 


and LEDs. A suitable circuit devices. The port connectors 
diagram is included in the leaflet on the back are designed to be 

robusi black plastic bo* 3 Vi x facilities, but only one pack can 
3V. x HI inches. Demonstra- be used at a time. 

wffl Th°e 9 a^ompany'ing"'!^^, The 'A' PaClt 


it cannot plug directly into tht 

puter. It is in a tough black bm 

put and output sockets 2 mm 
wander sockets. These wander 




'P' pack which are memory 
mapped. Because the port is 
memory mapped, it can be 
PEEKed and POKEd to gel infor- 

puter It makes no difference if 
the computer is a ZXFJO or a 
ZXB1 and it will work with a 4K 
or 8K ROM. It is not possible to 
connect anything else io the 


This is a basic building block 
for DCP'S control system and 

than enough to control most 

Fig. 1 


["he 'A' stands for analonue and 
Output from port set tc 


used by schools and colleges to 
2.5 volts. 


0.1 mole* pins tor the port. 








long and there are 1 for input 

lines and B lso°prov!dB il + 5 anOO 
volts. They can only drive one 
TTL gate from each output pin. 




RESISTOR X < 


Input to 'A' pack. 












where from 21 504 to 22527 

used for the port are readily 
available from other sources 




KNOWN RESISTOR < 












> Ovoftt. 






H The port can be demon- 












strated by the use ol switches 







iraj 2. 5 volts. This will produce 
I number between end 255 
m PEEKing at the INPUT ffom 
he port There are + 5 volts 



ie voltage requited. 



These should be used w 

255 into e voltage bi 
and2.55voltB.Thisr. 



Fifl. 1. By knowing tr 



Port 'P* pack 


45 ma. 


■A'l»* 


80 ma. 


"C pack 


775 ma. (Max.) 



These devices are 
use in education 
purposes. Game 
another possible 



me c Pack 

The 'C peck can plug 



solving Equations 



s MEWLINE and s 



line 1 0, then — in reply to the To try it out, enti 

starting position for the 2X81 or X**3-27.6 tc 
to work trom. This should be cube root of 27.6. 





F)EH NEKTONS METHOC- FOR 












PRINT "ENTER P -UNCTION 












PRINT ENTER P STARTING 


-e 


iNPtn s 






Tt3 


PRINT "INPUT HHXIHUM E"R 














lie 


LET X = o 



LET T=VRL 

LET X=X+B. 
LET B= (UfiL 






Hypno 



Tim Johns from 

Birmingham has 

produced a routine 

which shows off the 

graphics capability of 

the ZX81 to good 

effect, creating a 

constantly changing 

square pattern on the 

TV screen. 










X COMPUTING S 


















































250 NEXT I 


































































































1SD 


FDR I:24-N TO N+l 5TEP -2 


360 RETURN 





190 POKE X + H759-33* 







pSfBBSE 




G SUMMER 1982 




EXT MONTH 



9 I 



PORTABLEPOWEB? 



A1 ,„ , M « «. -— , J 2,°„°? -white o.pi»"'' 

,„ the '"J""'' A "" P TOtiuo«l th« 

the ultimate step ana P r . it is portable, 

. p Having humped me r thro ugh its 

^."v,lsr2«-'C'p.. 

h ana rep ul l •** 



Jammers- two- 
step „„,. 

Sow peW, '°?» ' J otlb, th. !»=' ,h ". 
assembly but ,«« J ^.J „,h the »™ 
,„u can't •"" '""VaSE Well ?*?£? 

"■V.IK »»"»•• »"" b "'' S,'°odJ i"i 

£,,:s, ,.« sr pu..»p.' «*»™ 

,Sp. it V° u d U l „our assembly 



paces, u"» , (l .. ipr .,u to pvH pen "-• f- r our n exi !»■"=• 

SSA«S- AHE YOU SECURE? 

SIMULATING FORTH ™ „. S - S 

. ._. ™,v«d oil by our recent « Qur , issue we m prc 



t sparked off by O— "- 
^'fOBTH ha. been so groat JJfST 
».„ taken by MJJ * , „,her novel 

r v »«,=n =t " ,;«rrbS:"»rt ul „ 

records, in taet u i wl th Reverse 

does alio" "<» ,0 "" ™ 3 
Polish Notation 



ar e your programs' 
D r, to be more Oreo.. a look at a 

make sore you sec 



3 

9 

O 

9 

O 

o 
o 
o 
o 








Keyboard Review 



lions such as GRAPHICS. 
COPY, right and left cursor and 
EDIT, as well as two shift keys 
and a BREAK/SPACE bar at the 
bottom of the keyboard. 

The keyboard is not corn- 






double SHIFT k 



The touch-sensitive keyboard is 

one of the main sources of 

criticism of the ZX81. is an 

external keyboard the answer? 

Tim Hartnell investigates 

Croftons solution to the 

problem. 



existing keyboard rib- 

innectors. The PCB is 
!lted onto the Crofion 
dPCB. Short lengths of 



ZX81 PCB or i 



package, and one 



game response 



hassle of fitting 
together, you c. 
extra £8.62 □ 
cased ZX81, a 



id package which di 



e keyboard case. A RAM 



Crofton Electronics Ltd., 1 
3rosvenor Road, Twickenhai 



IX COMPUTING SI 



Hardware support 



Quicksllva — 
The man behind it 

In August 1 980, Nick Lambert 
wanted additional money for 
his ZXBQ. Sinclair's 3K pack 



Quicksilva 

Tim Hartnell interviews Nick Lambert, 

who started out building electronic 

classical organs for a living, and now 

runs his own company stretching ZX81 

hardware beyond Sinclair's 

specifications. 




X COMPUTING SI 



Hardware support 



d and ZX81. "Compar 
other machines which pt 



probably have t wok 





\f° 



REM BLACK CLEAR MOVE A 
DRAWBB, whan A is iero ai 
100, will cleat tea wtii 



ier 10,0) 10 somewh 
he middle 1100. 1001 



CLEAR - clears The whole 
hi-res display to the opposite of 

MOVE X ¥ - This moves the 
current coordinates (the hi-res 

PLOT X V - This plots a single 

at the X V co-ordinate specified 
DRAW X V - This command 




tr lor Quicksilva? The ct 



Quicksiiva — 
The products 



„ The High 

I. Quicksiiva has also ReSOiUtlOD 
lyaavejopadaninterfaca CraphlCS BOard 



ncti you (rigger with a simple 


To make this simple system 












breviated to the first two letters 




so MOVE X V DRAW A B 




SCROLL comes out as MO X V 




DRABSC. 


V be white or black, and can 




referenced by its X and V co- 


The Software 




OS Defender occupies around 




3K of machine code, and uses a 


ne samples runninq in :l-:r.ZX 








jught the stuff in to show us. 


torn of the television screen Up 



Hardware support 



The OS Motherboard ^^^^If'?^™*-^ 3 

i ROM ZX80 Somekindofmotharboardisre 



cade game, despi 

Iteroids, Quicks, 




1KZX81 Programs 



Make 

the 

most 

of IK 

Chopper squad 



the left of the screen, bul 







LET B=X 

FOR R=S TO 25 
PRINT FIT lS,fl 



PRINT HT 14-, ft, 
NEXT ft 
LET «=X 
LET H=H 



[IWCYfa"! 



15C PRINT ftT H-X,B; " 

lf.0 PRINT ftT H,B," 

1761 IF S=£S THEM LET B=X 

ISi? IF BMD>,6 THEN LET H^Ht. 

190 LET e=B+X 

200 LET fl=fl+X 

210 IF fl>70 THEN GOTO £60 

220 GOTO 100 

230 PRINT ftT 1*,B, " " 

240 LET £=S+X 

250 GOTO 100 

26e PRINT 3 




KAYDE Elecr 



80/1 

FULL SIZE KEYBOARDS 
WITH REPEAT KEY 

comes fully assembled, tested 
and guaranteed 






Fully cased keyboard £37.95 
Uncased keyboard £27.95 
Keyboard case £10.95 



WHY WAIT TO PAY MORE 

Fast delivery: 

Our keyboard is highly professional using executing type buttons as found on top quality 

computers (IN FACT THEY ARE THE SAME AS USED BY THE SECOND LARGEST 

COMPUTER COMPANY IN THE WORLDI. It also has a repeat key, which is unique to ZX 

keyboards. This facility allows you to enter characters at a far greater rate than is possible using 

a conventional keyboard. Therefore this makes it ideal for curser control, rubbing out etc. 

It comes complete with its own luxury case, (but for those of you with a tight budget this can 

be purchased separately at a later datel. The keytops are finger shape moulded and are in a 

pleasant tone of grey with the repeat key in red, of course all the characters associated with the 

ZX keyboard are printed in two colours on the keytops as per your ZX80/1. 



All products inc. VAT are fully built and tested and come complete 
with money back guarantee. 




tronic Systems 





80/1 
RAMPACK 

MASSIVE ADD 

ON MEMORY 

FULLY CASED 

comes fully assembled, tested 
and guaranteed 



This means you can handle it with complete safety and you do not have to stare at uqlv 

components - as in other makes of 16K. The Rampack NEEDS NO EXTRA POWER and will 

operate quite happily on your Sinclair power supply. 

Don't forget you can always order on the telephone with your credit card 

6 days a week for a same day service. 

WHY WAIT TO PAY MORE 

Fast delivery: 



PLEASE SEND ME. 

PLEASSSEND ME 



Post to:- 

Dept ZXC1 

KAYDE ELECTRONIC 

SYSTEMS 

48/49 Exmouth Road, 

Great Yarmouth, Jf*k 

Norfolk NR30 3DP *!%# 

Tel: 0493 57867 *W^ 

All products inc. VAT are fully built and tested and come complete 
with money back guarantee. 




DRAUGHTS 



This is a full game of draughts lor the 4K 2X80. A complete 

and the ZXBQ ft playing down. You enter each move as a 
LETTER NUMBER, then NEWLIME oi the square you're 
moving from, then LETTER NUMBER, then NEWLINE.of the 

see the display. You'll find the ZX80 plays like a reasonable 
beginner. Once you've played with it for a while, you might 
enjoy trying to improve its standard of play. 

Although the computer has no strategy as such (other than 

move] you'll find it plays as though it had a real method of 
looking ahead at the game and where it is developing. Kings 



NT , 


' 48" iCHRg (A (27 ) ) 


l H • i CHR$ 


26>) 


'■ -'"«<«<""• 


■ -,«» 


NT , 


' 50 " ;CHR$ (A (22) 


,,- -c,„ 


21)) 


'»«"'«'" 


' "'•""' 


WT , 


" 6§" ;CHRg(A(lB)) 


;■ ",™, 


17}) 


-■• " t CHB$(A(16) ) , 


' ",-CHR* 






ZX81 HARDWARE 



40 KEY KEYBOARD. Kit £20.50 Built £25.75 (RE77) 
" Proper typewriter style keys. 

* All legends and graphics in two colours. 

' No soldering required to ZX81. Plugs in. (RAM/Printer not affected) 

' Complete with all parts, connectors, feet and comprehensive instructions. 

24 LINE IN/OUT PORT. Kit £16.95 Built £18.95 (RE98) 
' Each line either in or out 

* Controlled by BASIC, 

' Allows printer/RAM to be used without a motherboard. (Motherboard version kit £13.50 
built £14.50) 

3 CHANNEL SOUND/TIMER BOARD. Kit £16 95 Built £18.95 (RE161I 

* 3 independent channels. 
" Controlled by BASIC. 

* Full range of notes. 

' Complete instructions with examples provided. 

* Can be used as a sophisticated timer/counter. 

MOTHERBOARD. Kit £15.75 Built £18.50 (RE82) 
' Two connectors on board. 

* Six connector board. TBA. 

CONNECTORS & PLUGS 

* 23 Way female connector for ZX80/1. (RE80I £2.95 
' 23 Way male connector. [RE871 £1.30 

* 23 Way male connector to fit two female connectors logether. IRE90) £1.60 
" 30 Way ribbon cable. £1.40 metre. 

' RAM pack connector. Allows RAM pack to be remote from ZX80/1. RE170. £6 95 built. 
" In/out connector & sound board connector. (RE78B) £2.95. 

BOOKS & TAPES 

Getting acquainted with ZX81, £4,95 
Mastering machine code. £5.95 
Programming for real applications £6 95 
Tape for real applications books. £11.44 

Send SAE 5" x 7" for free illustrated catalogue. 

All produces available ex stock (allow 7 days extra for built products. 



All prices include P + P and VAT. Overseas add £1.80 

REDDITCH ELECTRONCS. DEPT ZX. 
21 FERNEY HILL AVE, REDDITCH, WORCS. B97 4RU. Tel: (0527) 61240. 



CUSTOMER PILE 

1 Wrigley of Ravenshead draws on his 

experience to produce a very useful program, 

intended for the small business with around 

100 customers. 





this Saving the program from 


100 


DIM ASUOO.SOI 








DIM All 001 




is LO ADed. il will jump straight 


120 








130 


INPUT C 




9000 to 9040 checks that the 


5 40 


FOR F = 1 TO C 
















INPUT BS 




is NEWed, clearing its memory 


170 


LETA*fF) = BS-t-""" 












9100 to 9220 is a bubblesort. 


190 


INPUT AIFI 






200 


CLS 












replaced by any other son if re- 


220 






quired. However, if you do this. 


230 


REM MENU 
















PRINT "ENTER;" 






2 6(J 


PRINT "1 TO LIST ALL CUSTOMERS" 


2nd line of the ad- 






PRINT "2 TO AMEND A CUSTOMER'S NAME OR 


dress NEWLINE". 


customer number (the 


280 


PRINT "3 TO ALTER THE AMOUNT OWING" 



BASICS, line 39( 
1000, 2000. . 



S700 to 9840 p 



AII)toA(IOO), whic 



aGOSUBIooc 
Lines 1000 k 



104011! 
2000 to 2130 erne 
3000 to 3040 alter the 
4000 10 4090 enter 
6000 to 5050 delete 
6000 to 6040 I 
7000 to 7040 print an 
8000 to 8040 save 1 
Some BASICS may nc 



Using The Program 

Using tl 



2000 
20 'o 
2020 
.'i.i SO 
2U4C 
2050 
20*30 
20/0 
20S0 
2090 
2100 



) PRINT "4 TO ENTER A NEW CUSTOMER" 

) PRINT "5 TO DELETE A CUSTOMER" 

) PRINT "6 TO LIST CUSTOMERS OWING MONEY" 

) PRINT "7 TO PRINT AN ADDRESS LABEL" 

) PRINT "8 TO SAVE THE PROGRAM ON TAPE" 

) PRINT "9 TO STOP" 

) PRINT,, "ENTER ONE OF THESE NUMBERS" 

) INPUT B 

} CLS 

) IF B = 8 THEN GOTO BOOO 

) GOSUBBMOOO 

) GOTO 240 

) LETH=1 

I LETD = 1 TOC 

I GOSUB9700 

> NEXTD 

RETURN 

GOSUB 9500 

IFF— 1 THEN RETURN 






is within the 211 



;r each line of the name t 



'.000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 



IF ASIG.X) = """ THEN GOTO 2080 

IF ASIG,XI = ""*" THEN GOTO 2100 

PRINT AS(G, XI; 

GOTO 2030 

PRINT 

GOTO 2030 

PRINT,, "NEW NAME AND ADDRESS?" 
) INPUT BS 

I LETASIGI + BS + """ 
) GOTO 9100 
) GOSUB 9500 

) PRINT "OLD AMOUNT OWING £";A(GJ 
) PRINT "NEW AMOUNT?" 
1 INPUT A(GI 

RETURN 

IF C< 100 THEN GOTO 4030 

PRINT "TOO MANY CUSTOMERS" 

RETURN 

LETC = C + 1 

PRINT "NAME AND ADDRESS?" 

INPUT BS 

LET AS[CI = BS + 



X COMPUTING S 



4090 GOTO 9100 

S000 G0SUB9500 

5010 IF F = 1 THEN RETURN 

5020 LETA$(GI = " [BOxZ]" 

5030 GOSUB9100 

5040 LETC = C-1 

BO 50 RETURN 

6000 LETH-0 

6010 F0RD=1 TOC 

6020 IFA(DI>0THENGOSUB9700 

)0 IFAtDI>OTHENLPRINT. AiDI..., 
6040 NEXTD 
6050 RETURN 



7040 
oOOO 
S010 
B020 
8030 
8040 
9000 



IFF-1 THEN RETURN 

LETH-0 

LETD = G 

GOTO 9700 

PRINT "SET TAPE TO RECORD AND PLAY" 

PRINT "THEN PRESS NEWLINE" 

INPUT B$ 

SAVE "CUSTOMER" 

GOTO 240 

PRINT 'HAVE VOU SAVED THE PROGRAM ON" 
> PRINT "TAPE?" 
) INPUT BS 

) IF BSI1I = "N" THEN RETURN 
) NEW 

t REM BUBBLESORT 
) LETJ^O 
) FOR = 1 TO C - 1 
I IFASIDKASiD- 



) LET K = AID! 

J LETAS[DI = ASID 

3 LET AS(D) = A(D + 

3 LETA$ID+1) = K! 

3 LETA(D+1I = K 



THEN GOTO 9200 



) LETJ=1 

) NEXTD 

) IF J = THEN RETURN 

) GOTO 9100 

t REM NAME OR NUMBER 

) LETF-0 

) PRINT 'NAME OR NUMBER i 

> INPUT J 

) IFJ = 2THENGOTO9630 



9550 
9560 
9570 
9580 
9590 
9600 
9610 



PRINT "WHAT N. 

INPUT BS 

FOR K = 1 TO C 

IF ASIK) [TOLENIB£)l = BS THEN GOTO 9660 

NEXTK 

PRINT "NAME NOT FOUND" 

LETF-1 

PAUSE 100 
J RETURN 
3 PRINT "WHAT NUMBER?" 
3 INPUT G 
3 RETURN 
3 LETG-K 
3 RETURN 

) REM PRINT A CUSTOMER 
3 LETX = 

3 IF H = 1 THEN LPRINT D; 
3 LPRINT TABI5); 
3 LETX = X + 1 

3 IFAS(D.XI = THEN GOTO 9780 

3 IFA$(D,XI = '"""THENGOT0 9H10 

) LPRINT ASID.X); 

3 GOTO 9730 

3 LPRINT 

) LPRINTTABI5I: 

) GOTO 9730 

) LPRINT 

) LPRINT 



Software review 

we take a look at one of the leaders in 

the ZX81 business software field — 

Hilderbay Ltd. 

Hilderbay produce a number of 

splendid software packs for the ZX81 , 

including stock control and payroll, 

and their follow-up service and 

documentation is an object lesson in 

how professional software should be 

presented. 



3 LPRIN 
9840 RETURN 



an object I as son in 


vidlng busine 
US, said that t 


ce, and will renlace 
ede obsolete by 


IBM mainfra 


P 9 VP 


gram fo. the 


ms. LOAN, which 


500 activities 
buy one of th 


instalmentandin- 


Payroll: This 



bills with and without VAT at kBep antl u P° Bte 
different rate: and MORT- *°i _up to 30 amf 
GAGE, which can be used to bas ' 5 can be week 



Budget. This program keeps lm| e interest in, cc 

track of expenses for up to 50 such . out still want 

headings over a year. For each " aB '" e P'°g ,am s » 

heading, a budget can be ble. Thisprogram w 



tie dependent 



explicitly, but can be handled if e sav «o fl "°' e ^ n "= 

required as one or more saving the current vana 

separate headings. the^ommand^OToT 

Critical Path Analysis; This pro- than RUN. The currenl p 

gram allows the user to apply being sold by Hilderbay i 

the critical path analysis tech- speak, obsolete, becaus 

















tention Mike Salem has paid to 








per "software service, rather 








than just running a "post the 


















All payroll programs, and not 




















become obsolete in 1 983/B4 










due to legislative changes 










which were due to come into ef- 










fect in 1 982133 but were post- 


»~— »~~ — 


N.I. C00I* 






will then change, not just the 




















you can work out your payroll 


iHiESsMisk™.. 


I Har^^-sr^""" OUT ■ 






blems, knowing that if — in the 


1 fiHJ8S D *ll?87 T S?ST" OUT 






change again, Hilderbay will 


= SET NOVT — UEEK NUMM*. 








change your program for you. 
for all pay levels and all ta> 










•mm to t. obo T . TD , BW C(l £ 




followed by a letter (such as 
2 1 4H). National insurance con- 




ISStl 1 fSS ft? !" Jilt 






rate, reduced rate or whatever, 
and there is even provision for 


«™ 








com r acted -a ut em plo yeas . The 


"jnraa.fi BwaW 


NET P»V N, 






l™il=l?i 


° R sffprew!™ t ° oer t "= "■** 


iBMB N D """ ! lo"*'" "rjSS' 








BHTnTHMrlif'SS^ 8WWf-« r,.r." 






day period, 'or example. 










Although the program is 


i ^csIe 1 "^-"-"'" l 


XrMUK^NR'iJW W-« 














vide training in its use If you 




















Stock Control: There are two 




































|§Sjg||4i° SPgjFsg iWBSC*MKS, 








about a great many lines. 










S^Sss^uF^ueN ™ » 








supplier, by type, of under- 










UsTsmay'bl total o? may cover 


choose m opt 1q «. _js»ia» 


















alphabetical lists. Lists are 




















screen, and are printed if the ZX 










printer is connected. The pro- 










gramoccupies 9K. leaving a fair 










amount of the 16K for data. 










b'y^nume-^odafn'Ihe'range 


■ «*«.* 








zero to 65,000. storing the 
stock level for each line, You 






























bay's stock control programs 




^■■^WMMi 






"nasTo'U fl eme°eu 3 cr'd fl e n |eted°fll 


sCsK^fip?^ sr "kJrl a ,17 








an As"can be seen from the 


t hk' 1 ' oot ™i °»eui. ini ■■ 


















tensive range of business soft- 










ware. Dive should be pleased 










that Mike Salem, and others like 




















vince the world that the ZXB1 










is more than a toy Other 










distributors of ZX business 









































10 LETD = 310 

20 LET C = 20 

30 FOR 1 = 1 T.O640 

6/2/6/8/6/6/8/4/8/8/8/8/8/6/8/4/4/4/2/2/2/4/4/ ™ El 7 ,"' " ; 
4/4/4/4/8/8/8/5/8/9/9/9/9. 



5/1 28/8/4/2/2/4/4/2/2/2/2/6/6/2/6/8/6/6/6/6/6/ ' 




60 


PO<EPEEK(16396l + 




256-PEEK[16397>-hD,C 


A) 


INPUT A 


80 


IF A= 1 THEN LET D=D + 3! 


90 


IF A = 2THEN LET D = D + 33 


1 00 


IF A = 3THEN LET D - D -t 34 


110 


IF A = 4THEN LET D = D-1 


120 


IFA = 6THENLETO = D+l 


130 


IFA = 7THEN LETD = D-3J 


140 


IF A = 8THEN LET D=D-33 


tbO 


IF A = 9THEN LET D = D-3! 


ItiO 


IF A-5THEN INPUTC 


I/O 


GOTO 60 



REM -SKETCHPPD" 

FRST 

FOR N = TO 53 

PLOT N,*S 

PLOT N , C 



11 PLOT 



13 PLOT 63, 

13 NEXT P 
15 SLOW 



LET 



= 22 



100 
110 
120 
130 
500 
510 
520 
530 
54-0 
1 
550 

560 
1 

570 
1 

590 



GOSU8 ! 

UNPLOT X,V 
PLOT X,Y 
GOTO 4.0 
GO SUE- 500 
GOTO S0 
GOSUB 500 
PLOT X,V 
UNPLOT X S Y 
GOTO 100 
IF INKEYS=" 
IF INKEY*=" 
IF INKEY*=" 
IF INKEY* = ". 
IF INKEY*=- 

IF INKEYt=" 

IF INKEYS=" 

IF INKEY*=" 



THEN GOTO *0 

THEN GOTO 30 

THEN GOTO 600 

THEN GOTO 100 

THEN LET X=X- 

THEN LET Y=Y- 

THEN LET Y=Y + 

THEN LET X=X+ 



SB IF X 
90 PLOT 
100 PLOT 



=INT (RND*22) + 10 
=INT <RND*22) 
V"<24- THEN GOTO 55 



-. 63-X 
120 PLOT 63-X 
130BNEXT N 




IB LET B=UOL "1* 
30 LET B=ft 

LET RS=INKEY» 



4-0 IF R*="'- THEN Gl_ . _ 

LET fi = fl+(fl* = "'7-l-(l=l* = '•£.■■> 
'fli="5'" 



TB LET B:Btlill = "S 
80 PLOT B,fi 
100 GOTO 30 



Keep this handy reference guide to aid you when programming your ZX81 



Symbol Code How obtain 



□ 

ED 
ID 
H 
E 
E 
H 



Symbol Code How obtained 



O U 
SPACE 



k&J 



mi 



8 


a 

shifted A 


LI 


9 


shrftedD 


% 



28 


E 

shifted S 

SPACE 


□ 


29 
30 


shifted Q 
shifted W 


SI 



MPUTINGSUMMtH 1! 



A CLOSER 
LOOK 




How good is the ZX81? How does '".f^ 
it compare with the ZX80? Does 

it represent a good buy for Z£" 

£69.95? we attempt to answer «"»■ 

these questions for you. 



proceeding with the pro 
is running. This mode is 
slower in operation- a F 
NEXT loop of 10000 la 
176 Sin SLOW and 44 
FAST mode. Even thou; 
SLOW really does mean 



optir 



■■, '.,;,]- :[■ 



Ot USir 



X COMPUTING S 




Programming 
Techniques 



RETURN, and 50 on. I 
keys are multifunclior 
are capable of genera 



new 8K ROM is 



ihe TV screen • 



I entered and 



amer PRINT, , 
GOSUB, andk 
NEXT. Like wis 



?r«rtha n iew Reading Matters 




I editW andW 1'hEnW to ■ <?W O ■ Ol c>WGflAPniCSt ■ 

h ■ I 2 -|3 il4 ■ |5 i |6 H 8 i| 



EBesmisnEBiBniBiia 



-Id IIf'bIgbIh hIj Ik + |l ~ 



□ ESEBQIIIiailSCiBS 




SYSTEM/MULTIFUNCTION COMMANDS 

i STOPped pro B 
t mode. Display 



BREAK 
CLEAR 


Halts r 


CLS 
CONT 
COPY 
EDIT 


Clears 
Sends 


FAST 


Starts f 


FUNCTION 
GRAPHICS 


typed ir 



CODE 
COS 



program 
splayed c 


nly 

g 


GOSUB 
GOTO 

INKEYS 


Jumps to 

Condition 
THEN foil 






INPUT 


Assigns'* 



LPRINT 












PAUSE 














Deletes character to left of curse 


SAVE 














mode, in which the display 'lie is 






















AND, OR, NOT 










Defines position of next PRINT st 








Returns arctangent tin radians). 



Returns value of sp 
TII3, 14159265 . 



OR , . . NEXT loops, i 
at wean loops, 
ig representation of n 
iron in which PRINT st 



SUMMER 1982 



HORRORVILLE 



Only for the brave! Dare you take on the might of the 
8K ROM in this ADVENTURE program for the 16K 
ZX81, written in gruesome detail by N. Alexander of 
Margate. Once you've survived the Alexandran horrors, 
you can change lines 6000 to 6500, and 8000 to 8500 
to enter your own adventures. 






REM HDUENTURE 




































GOSUB 1000 








PAUSE 9999 



THEN GOTO S 



aid IF R. 



1S0 THEN GOTO 

R=531 THEN GOTO 

fl=236 THEN GOTO : 

1=1 = 166 THEN GOTO 

=1 = 29B THEN GOTO i 

f1 = 61B THEN GOTO I 



270 IF fi:27E THEN GOTO : 

3S0 IF Fl=540 THEN GOTO : 

290 IF A = 371 THEN GOTO 

300 IF R = 239 THEN GOTO : 

310 IF R=453 THEN GOTO 

320 IF R=161 THEM GOTO 

330 GOTO 100 

1000 PRINT FIT 0,0," 



16313 RETURN 

3000 CLS 

2QQB PRINT 

SEE TUO " 



1316 PRINT 
20 PRINT 




a » 



(16396) +256*PEEK 



160 



1500 GOSUB 5650 



1605 PRINT 

"! GIRNTS" 

1510 GOSUB 905 



1515 

WRY YOU CRN 
1520 GOSUB 9050 
1525 PRINT ■- 



E CfiPTIUE IN 

flSTLE RND THE ONLY 

ESCAPE IS TO TRBWEL 



OUND CRUES" 

154.0 G05UB 9059 

1545 PRINT "BUT BEURRE" 

1550 GOSUB 90S0 

1555 GOSUB 9050 

1560 PRINT "YOU UIl_l_ COME 

IN5T " 

" 565 GOSUB 9050 



PERILS RND DECI5ION5 



BE OFFERED 



1570 PRINT 

1S7S SOS 

1560 PPI 

3RIOU5" 

1585 GOSUB 9050 

1590 PRINT "OBJECTS BUT YOU MAY 

ONLY CRRRY " 

1595 GOSUB 9050 

1600 PRINT ■'ONE 

ST DECIDE" 



TIME RND 



1610 PRINT -WHICH 

5EFUL- 

1615 GOSUB 905O 

1620 PRINT "PERCY 

EY TO STRRT" 

lb25 PAUSE 9999 



LIILL BE MOST 
PRESS ANY 



ON VOUR LEFT 



:?oi = 






















2025 






? i? ■■;.<? 








IF Y=2 THEN LET P* = 


KEY T 


= 04.0 






























"■p7 -.: 


CL" 




i365 


goto iaa 




-SOB 


CL3 












































CLS 










RYING" .R* 










jC ..ib 
































RNT T 



3310 INPUT 

3015 IF Y* = 

31320 IF Y* = 

3025 PRINT "DONT FORGET - 

"~ PICKED" . "UP R NECKLHCE" 



3030 LET 
304 NE> 



3500 CLS 

3505 PRINT 

UP fi PIECE 

3510 INPUT 

3515 IF Y$ = 

3520 IF YJ= 

3525 PRINT 

3S30 LET Rt 

3535 FOR 1= 



4010 PRINT 
R SMALL" , " 
ROPE?" 

401B INPUT 



NECKLACE" 



'»" THEN CLS 
N" THEN GOTO 100 
THE ROPE 15 YOURS 



R*="RDPE" THE 



4«21 IF Y$ = "N ' THEM GOTO 4023 
^5S2 PRINT " QH NO YOU HAUENT" 
403* PRINT 'THEM YOU MUST BORROU 

ONE OF ","OURS ONE IS SRFE RND 
ONE 13 MOT". "CHOOSE YOUR ROPE -1 



. 5 THEN LET 



4032 LET H*=" 

4035 IF RND 4 

4Q40 INPUT I* 

4045 IF If=Hf THEN GOTO 4S00 

4050 POINT "YOU CHOSE I.iRONG SRLR 



1599 FOR 1=1 TO 30 



5930 CLS 
594.0 GOTO 10 



PRINT 

"HRUE V 

INPUT 



MEET THE OG 



■1530 PRINT 
NOT LIKE" , R 
4E3S FDR 1= 



THE OGRE DOES 



YOUR URY 



6B2B IF RHD 

FISH 1 ' 
5530 PRINT ■ 
'SEE fl ";T* 
554.0 PRINT " 



.5 THEN LET 
P.HR VDU SAY 



t= M DEf» 
: CRN " , 
PICK IT 



4S05 PRIN 

aees FOR 

4B07 NEXT 

4.810 CLS 

aeis goto 



5030 LET 



1 = 1 TO 3 













KED THE 


;R* 


RY DUN " ;T( 
























CLS 








































- TO PICK UP 






$: " SO DO YOU" 




































































uOTO 100 
























GOTO. 8500 


















U?" 






















7530 


NEXT I 







5B7S LET A 

5079 CLS 

5080 GOTO 
5090 LET 

5095 

3100 LET Ml< 

5 105 RETURN 



5500 CLS 



B5B5 PRINT -YOU HRUE COME ACROSS 

R PLAGUE " . "OP HBT5" 
3510 IF RS = "UmCC-H-JE" THEN PRINT 



■'BUT LUCKILY 
UflCCINE 
3520 IF 



5510 PRINT "flHEflD IS R DOOR IN 
RONT OF ","UHICH IS A LARGE SLEE 
PING GIRNT" . "HRUE YOU GOT ~ 



5520 INPUT 

5530 IF Y*= 

554.0 IF R* = " 

5550 PRINT "_.. 

5S6B GOTO 5900 



RTE YOU 



'THE GIF) 



5620 IF T 



THEN GOTO 99S8 
_ . THEN PRINT "SORRY ' 
IDNT FIT NOU ■' . "THROU 



IF T;-.7 THEN LET 



5660 IF T> 



LET 

EN GOTO 5900 
YOUR KEY F ITS YOU 



USe YOUR" 



e 55*0 PRINT 
RUN QUICKLY 

354.5 LET R=R-& 

SE5B GOTO B90S 

")bUO :■ ; . RATS BIT YOU RND 

YOU HRUE" . NC UflCCINE SORRY" 

5610 GOTO ?9?p 

3900 FOR 1=1 TO 50 



8930 GOTO 100 

9000 LET K'RND* 

9003 FOR N =2(300 

9005 LET X=Xfl 



65B0 STEP 500 



9010 IF X;-l 
90 1 5 LET Zl 
9QS0 NEXT N 



5530 GOTO 5 

5900 PRINT 

5905 LET R= 

5910 FOR 1= 

5920 NEXT I 



■SO BE ON YOUR URY" 



9970 TF 



ubscriptions 



e you get every issue of ZX Computing. 



Just £7.00 will ensure the next four issues will be 
lovingly wrapped and posted to you. Just fill in the 
form below, cut it out and send it with your cheque 
or postal order (made payable to ASP Ltd) to:- 



ZX Computing Subscripts 
513 London Road, 
Thornton Heath, 
Surrey CR4 6AR 



Alternatively you can pay by Access or Barclaycard 
in which case simply fill in your card number, sign the 
form and send it off. Do NOT send your card ! 



it of your ZX computer with ZX Computing. 




Subscription Order Form 



Cut out and SEND TO: 

ZX COMPUTING Subscriptions 

513, London Road, 
Thornton Heath, 
Surrey, England. 



appropriate! 



£15.15 for 12 issues 
Overseas and air-mail 
rates upon application. 



iy Acceu/Barclaycard ' 



a BLOCK CAPITALS ai 



POCKET BOOlT") 



A STACK OF GAMES 
AT 




HEWSON ..-S'-t'SS",.,, 
CONSULTANTS 

HINTS AND TIPS for the ZX81 b v Andrew Hew- . [';'"„' ist^fto^owmn'tS'' 

son £4.25 h teaa 

-Gooa vame a.«i quire fusdranina a wry me™™™ way Of PROGRAMMERS TOOLKIT 



16K RAM PACK 

A ton quail IV ado on 16« Bynarr 
!hr.,'xai S.mdv plu^i mlO lhe 



SPECIAL OFFER a fn 
Z80 OP CODES 



SPACE INTRUDERS C5 96 ' '^ * 

£37.50 f „.* * 






STATISTICS 



MEMOPACK64KRAM 



II 906 Itl 10236) « 



2X 8 Program s 



ZX80 fights back 

Music 

Kev Moiloy decides the days of silent 

movies are over, and produces a 

routine to turn your ZX80 into a music 

machine. 



a the number If 

] ihe longer Ih, 
□te. The kev 'or 

J: D sharp - R; 



10 LET BS^ "2423 12423 124231 24242423 124231 
2312312426692242312423124266922423124 
2312C" 
20 LETTS = "GA7545 7CJGCAGGHGCHPGA75457CJGC 
ACGHLHGGG11357CJGCAGGHGCHPI1357CJGCAG 
30 IF 8S = " "THEN STOP 
40 LETN = CODE(TS)-28 
50 LETP=ICODE(B$)-26P10 
60 FORI = 1 TOP 
70 LETD=VN 
80 NEXT I 
90 LETBS=TL$IBSI 
100 LETT$=TLS(TS> 
1)0 GOTO 30 




ZX80 Programs 



Battleships 



A boom, boom here, and a bang, flash 

there, and devastation covers the 

seas, in J calderwood's version of the 

old pencil and paper game. 



J. These are to bs entered asterisk. You have to try ei 

i RANDOMISE 

) PRINT "BATTLESHIPS" 

) PRINT' 1 *" 

I PRINT "THERE ARE 8 SHIPS EACH 3 SQUARES LONG" 

> PRINT "ENTER A NUMBER UP TO 10" 

I PRINT "ANDALETTERUPTOJ" 

) DIM Zl 100) 



70 LETZ(Y) = 10 

80 LETZ(Y-1) = 

90 LETZ(Y+1) = 

"00 r 



10 



1 TO 8 
) LETY = RND199I 



O INPUT A 

20 INPUT B$ 

30 LETB = CODEIBS) 

40 LETB = (10"fB-38)) + A 

45 IFZ1B) = - 1 ORZ(BI = 9THENG0T0 110 

50 LETZtB) = Z[B|-1 

55 CLS 

60 PRINT "12345678910" 

200 FORT-1 TO 100 

210 IFZIT) = 0ORZ(TI = 10 THEN PRINT " 

220 IFZIT) = - 1 THEN PRINT ; 

230 IFZ|TI = 8THENPRINTCHR»I)481; 

235 IF IT/10)' 10 = T THEN PRINT CHRS137 + T/101 



65 IF ZIYI -10 OR Z(t 
GOTO 50 


- 1) = 10ORZIY+ 1) 


10 THEN 240 NEXT T 

250 GOTO 1 1 
















WjBF '[Mm. 








^^^liL 






US 








jjj~j^^Z3 Ml { _£"f^MBl 


^k 
















' ^\ ^M 






7^ 


"M 




w ,w ****\_^ 




~«^Sj 









- 



2X80 Programs 



catch 

Avoid being trapped by your sneaky, 
little ZX80. 





2X30 will place o black 




on one ofthalour sides c 




, 


RANDOMISE 






A 


LET A - 6 


6 


LETM = 




LETP = 






12 


LETD = 


14 




20 


LET Z - - 1 


2E 


G0SUB700 






40 


PRINT ,„, 






52 


GOSUB 700 


60 


GOSUB 500 


70 


POKE W + 1 a 



10 GOSUB 600 

20 POKEM.O 

30 IF C = 6 AND A < 1 OR C = 7 AND A > 1 THEN LET 
A=A-I*C+13 

40 IFC«5THENLETB = B-1 

50 IFC = 8THENLETB = B + 1 

60 GOSUB 600 

70 IF PEEKIMI = 1 28 THEN GOTO 400 

80 POKE M. 20 

90 LETD = RNDI4I 

96 IFA=10ANDD = 4ORA= 1 AND □ = 3 THEN GOTO 
190 
200 LETD = 1D=1I-1"(D = 2) + 33MD = 3) + 33'ID = 4I 
210 GOSUB 500 
220 GOSUB 600 
230 P0KEM + 0.12B 
240 GOTO 80 
400 CLS 
410 PRINT "YOU LASTED FOR ";Z; "MOVES " 

499 STOP 

500 LETP-PEEKI16397I 

510 IFP>127THENLETP = P-256 

520 LETW = PEEK<16396) + P"256 

530 RETURN 

600 LETM = W + (A- 1|*33 + B 

610 RETURN 

700 FORI=1 TO 32 

710 PRINTCHRSI128); 

720 NEXT I 

730 RETURN 



Shift 

winging across the seas from New 
Brunswick, Canada, is Joseph Ho's zxso 

game based on the slide games In 

which tiles with the numbers one to 

15 have to be arranged in order. 



:o the right 



-.ough it 



- DO OVER - as does the 2X80 vi 

10 DIM Ad 51 

20 FORA = 0TO 15 

30 LETA(AI = A+1 

40 NEXT A 

50 FOR A = 2 TO 1 5 

60 LETB = RNDIA|-1 

70 LETC-AIA) 

80 LETAIAI = AIB) 

90 LETAIBI=C 
100 NEXT A 
110 FORA = 0TO 1000 
140 CLS 
150 PRINT" SHIFT" 

160 PRINT" " 

170 FORB = 0TO3 



3 FOR C = TO 3 

3 LETD = B'4 + C 

D IF AIDK 10 THEN PRINT" ": 

3 IF NOT AID) = 16 THEN PRINT " ";AID>; 

) IF A(D)- 16 THEN PRINT" ";CHR*(1 28)' 

! IF AID) = 16THENLETG=D 

zaO NEXTC 

260 PRINT 

270 PRINT 

280 NEXT B 

290 LETE = G/4 + l 

300 LETF = G-IG/4I*4 + I 

3 1 FOR B = TO 1 5 

320 IF A(B] = B + 1 THENNEXTB 

32 5 IF B= 16 THEN GOTO 2000 

330 PRINT 

340 PRINT "NUMBER?" 

350 INPUT B 

360 IFB<1 OR B> 15 THEN GOTO 1000 

370 FORC = 0TO 15 

3B0 IF NOT A!CI = B THEN NEXTC 

390 LETB = C/4+l 

400 LETD = C-ICMI*4 + 1 

410 IF NOT B = E AND NOT D = F THEN GOTO 1000 

420 LETI = ABSIC-G) 

430 IF0 = FTHENLETI = l/4 

440 FORH = OTOI-1 

450 !FD>FTHENLET AIG ♦ HI = AIG + H+ 1 1 

460 IFD<FTHENLET AIG - H) = AIG -H - 1) 

470 IF D>E THEN LET AIG + H*4) = AMG + H'4I + 4) 

480 IFD<ETHENLETAIG-H'4I = AIIG-H'4I-4I 

490 NEXTH 

500 LETAICI = 16 

510 NEXT A 
1000 PRINT "DO OVER" 
1010 GOTO 350 

2000 PRINT "YOU DID IT IN ";A," MOVES" 
2010 CLEAR 

2020 PRINT "TYPE Y TO PLAY AGAIN" 
2030 INPUT A» 
2040 IF AS = "Y" THEN RUN 
2050 PRINT " HOPE YOU HAD FUN" 



ie checking thai th 



dofts his ha I (although I m 
admit that at first I thought 
head had fallen off, even tru 
graphics have some I 



Down 
in the 
Depths 

Phil carratt takes the plunge 
with J K creye's "3-D Monster 

Maze". 




Orwin strikes again 



different order. My fii 



However, after going through 

and taking a closer look at f^" ""^™*™" 

said for Cassette Two. There is ^m^^^^^^m 

the clear graphics show what IT "5 MV ' 

can be done when you have 

1 6K to play with. All programs 

need more than IK, VQUR LHS 

The games on the cassette MOl -' E unS 

are by P. Canter end C.Panayi. fapt^ I f, _ M 

except for Laser Bases and Rec- ^^ 

and P.Rushton's Roulette. I 

programs, which all start MY LRST 

automatically. The instructions UflB TO B 
are included in the programs for 

for these are supplied in an ac- 



Graham Charlton spends an afternoon laser bases 

with Michael Orwin s cassette Two and 

finds that although the graphics for 

all the programs are good, the games 

themselves are a mixed bag. 







! ' 

f 

1 
■ 



rough th 



THE GRME OF OUORI 



iting by changing 



WORD MASTERMIND T 

















¥ 












£ 


^ 


YOUR 


■■ Dl 

not. 


E 


M 











RECTANGLES: Ho 


'" 


Python Show. 1 ha 
how to play the ga 


I 


program. Perhaps 




has a full -sere an d 
CRASH: You use 


I 



pted illegal 
in i shed The 



il - XT"S RRINING PENNIES TQD 
, JU MAKE ME SHOOT RT THEct BV 
DRESSING ftNY KEY RFTER THEY 
:EGIN TO DROP. 
OU HRUE £0 SHOTS TO FIRE. 
: ^E55 RNY KEY TO Pl-RY 



fr 



although a touch oi 

ROULETTE: This is a 
10 try out your batti 
before going to Mc 
There are lOdlffere 

betting, and the I 

seams to simulate II 




S 5GR OF 4=6 

2 ROUS OF 3=5 TO 

1ST TUELUE=S TO 

2ND TUE1_UE=2 TO 

3RD TUELUE=2 TO 

: QOLUMN=2 TO 

ODD OR F 




-3CZ £PGHIJKLMNOPORSTU 



ZX81 Software 



LARGE CHARACTERS 

David Kelsall of St. Albans has provided programs to 
print wide and double height characters on the ZX 

printer. The programs can be combined to produce 
16 large letters per line. 




REM STATEMENT IN HEX 



21 7C 4.0 CD 91 40 4.1 CD 

81 4.0 ED 43 76 40 C9 QE 

FF ED 6F CB 4? 20 04 CB 

Ol CB 89 CB 4F SO 04 CB 

91 CB 99 CB 57 20 04 CB 

R 1 CB R9 CB 5F 20 04 CB 

Bl CB B9 C9 

l- IIOE CMFIRRCTERaS 

r *ES ?*- FICS JOC5 ■fiC5 T4* flCSTRCfi 
R 2 IF PEEK 16369=124 THEN GOTO 

-3-/^1?*?^ " RE5CRI -' E M E« (POKE 16 

4 STOP 

5 FOR 1 = TO 112 

B POKE 31744+1, PEEK (2161*1) 

7 NEXT I w " :l 

S POKE 31800,63 

9 POKE 31657.201 

}?£ fcfT. SST^.i: ,X 5 E CHSROCTERS 



7679 +6 *CODE S» I 
' 150 'POKE 1650B.P 
160 RRND U5R 16514 
a 170 LET R*(X-l..Y)=CHR»i PEEK 1SE 

160 LET R' 
190 NEXT • 
300 NEXT I 



=CMRS PEEK 1650 



iii sis assBsma*-'-"'*"- 

240 REM " 6i 

S96B REM PRINT PS 
?99B FOR U = l TO 32 
7-991 FOR K = l TO 6 

"J™ K 5' OKB 3S2E5*.K«-& tf j-ij_. CO t. * 
099ii NEXT K 

Bra* next u 

SflfS FOR H=0 TO 31 

?3?6 POKE 16444+H.M 

SC37 NEXT H 

?99F LET MPRINT=USR 31744 

fPRINT DOUBLE HEIGHT CHRRflCTERS'. 
9 .=} 7 2S ?BBS £S?g e S a "* p «* «»« 

2 REM POKE 1B359 124 

4 STOP 1 " " MEMORV MOT RESERVED" 

5 FOR 1=0 TO 112 

7 NEXT ? 17 " tI - p «^ <2»lfl? 

8 POKE 31600,63 

9 POKE 31657,201 
90 DIM R* (33, 16) 

110 FOR Y=l TO 32 

*f£ F ££ x=a TO is 

5S0 NEXT Y 

TIME REM PRTNT °*' B LINES RT ft 

9989 FOR 1=0 TO 10 STEP 6 

9990 FOR J=l TO 32 

9991 FOR K=l TO 8 

!?J S K + I KE 3aSB5tKf6HJ>lI -CODE fl 

9993 NEXT K 

9994 NEXT J 

9995 FOR H=0 TO 31 

9996 POKE 16444 +H.M 

9997 NEXT H 

9998 LET HPRINT=U5R 3174.4 

9999 NEXT I 




TIKO S IMM1K ■•&, 



Moving graphics 



Getting into 
the Movies 



What do you do when you want 
aliens and asteriods to burn 
around your TV screen? The 
PRINT at on the ZX81 gives you 
one solution. 



listings, end you'rs 



our first simple program, enter tion - when run 
PROGRAM ONE and press RUN puter in SLOW - 
to see it in action. What you'll slow. As you beg 






■ an ™hii n h p m Br if mnum i? M f" a Q' am ,ive - hailstorm" 



blob tight) and "6" 



n '!"». 30 PRINT ATs of the blob 

This program shows the intolerable. Try. (or 

simplest kind of moving adding 35 LET Z = > 

jraphics programming, and see how slow the 

5 REM SHOVING C-RRPHICS 
F-f:OL-hfiM ONE* 

18 LET X=S 

£ti LET Y = e 

50 PRINT fiT X .Y .'■'■■■. Fit X V 

4-B LET X=X+RMC ' 

SB let V=Y+RHD 



3B PRINT RT X,V; ■ 

■*£ LET ./=X+RHD 

5*5 LET Y=Y+RNI> 

55 PRINT RT »,8; " 



■ ^:-: .BO'JNCINB BRLL 
LEI fi = l£t*RNL>+5 
LET B=f:-jRND + 5 



S3 IF SO OR B 



LET fl=fHC 



- 19 THEN LET 
•S9 THEN LET I 



• Program three 



50 PRINT RT Pi 
7B IF R<G OR 

S0 IF B (G OR 

S8 LET R=fi,C 
i00 LET B=B+D 
PRINT RT E 



>19 THEN LET C=- 
>S5 THEN LET D = - 



Moving graphics 



■n SCROLLS up- 
lit he zeroes up- 



, t^ delay* 



■s SO anfl 6E) t( 
70. 

Lines 100 and 1 



file, to see if anything is the 
it finds the code for "O" in 

below the black blob 
knowsthe black blobisgoii 

vour score, the value of 
variable S. The Q Bt the ei 

this i.ne causes the ZX6 

ing an unasslgned variable 

'cheeper', in memory te 
than running the line t« 
with THEN STOP at the ei 



. and CODE "0" 



SQUASH (pro 
remarkably like 



aright end left by using 



isive reprints off the 
i a the screen is blan 



ing grephics gomes on 

We'll hi! pleased in 

u've developed after 



__ LET T:UBL •'30 ,, 
20 LETT B = R 
25 LET C=B^B 
27 LET D«C+C 

30 PRINT RT fl,E'.;'"B" 

4.0 LET X=R 

50 LET V=6 

60 LET H=RND*5+11 

65 LET N = P.ND*13 

70 PRINT AT M+D,N-C,-"B";flT i 
,"0",PT r1-H,N;"B-;flT M,M+N;"0 

60 LET E3=BtD^'L'IKEy$ = ,, e" .RNJ 
-T! -D* (INKEY*^ "B" RND B>D> 

-30 LET 5=3 + C 
100 PRINT AT fl+CB.; 
110 IF PEEK iPEEK 16S5f+ 
K 16359) =CODE '" 

==90 PRINT RT 
1000 SCROLL 
1010 GOTO T 
• Program five 









"16 - 






R=V 


























l.RNt'*3-ll 




. t ■■ 


U = U + 1 





^., PRINT RT fl-R..R-R.;U 

3=. FOR C = -21 TO 21 STEP ^ 

40 IF IHKEYt="0" THEM LET R 

AS IF INKEV«*"P" THEN LET R 

5C PRINT RT ai.fl-l: "f'^fiT 2 

1; - " 

EE ]f- V-3 OR X-31 THEN LET 

£.© PRINT RT Y..X.:" " 

65 LET V=RB5 C 

T-0 LET X = X«-D 

75 PRINT RT Y..X.;"*" 

St' NEXT C 

65 IF flB5 

• Program six 



C3 THEN GOTO 25 



Specialist Book$ 



>T graph ici D-clurfl l)u 



NCC @> 






NEC ® 



SPECIALIST BOOKS 

ZX COMPUTING 

145 CHARING CROSS ROAD 

LONDON WC2H0EE 



. JG COMPUTER 

PROGRAMMING 

D INTRO DUG I NO 
E GRAPHICS ON MICROCOMPUTERS 
= INFORMATION HANDLING BV 
MICROCOMPUTERS £4.00 O INTRODUCING WORD PROCESSING GUIDE 



D OPERATING SYSTEMS FOR 
CI 1.50 MICROCOMPUTERS £3 St 

DATA PROCESSING D STUDENT NOTES ON NCC OP 

JT6.50 DOCUMENTATION STANDARDS £S 51 

MICROPROCESSORS a THE ROBOTS ARE COMING £ 10.01 

□ USING COMPUTERS - MANAGER*! 




•■ 



Hewson's hints 
ancJLtips 




a m m m m m i 

u m mi mi mi ii 

« 88 Ii ill! III! illl mi 



jRE = 2SS BEST SCORE 



Therefore it is essential to 
understand how your ZX81 

programming. This book 

27-page chapter on machine 

afull'listof codes. Hewson 
Consultants do supply, for 
Et. 45, a full list, in which 
each Op Code is explained am 



cross-referenced. The book 


Language 

Dictionary 


us^ machine c^'de^wi'tn 33 "' 


















































Space intruders 


wa B S Tul| When,hediC,l ° nar¥ 


This program, for a ZX8 1 with 


Statistics 


wlthfulltnHm""^''^^"! 9 


This pack consists of three! 


programs - Graph Plot, whic 


Before you got this program. 


sugge e sts C using 'dTie'e^t d 


SVSESjSJSS."* 1 " 


from the keyboard; Chi 


Squared Test, which 










guns and full score display. As 


expected values"; and 


play itself - although not very 




successfully. Continuous firing 


and a least squares regression 



Planet Lander 



Jrogram is Space Docking, 
:o dock your spat..criid ,%■ : 



X COMPUTING 



Machine code 



Saving machine code 



as a self-confessed machine code 
freak, who gets withdrawal symptons 

without a dally shot of bytes, Mike 
Bidden decided to push some code up 
the ZX81, only to discover that It was 
a totally different machine from the 
ZX80, and that he was unable to use 

his tried and tested favourite 

methods. This was due to lack of ram 

or because the overseeing 8K ROM did 

naughty things to the code he POKEd 

In. Let Mike tell you the story. . . 



summary Of 
Possible Methods 



d in this got the program in 
iinclair I discovered that th 
ids 2, 3 ly about SO bytes 



d Method 5 uses 



two nice little POKEable 
bytes 163SB/16389 for 
just this purpose! and then 
POKEing the code into the 
available space NEW and 



array and VARS. 

Experimentation 



POKE into VARS. 

Method two worl 



display/system crash problem. 



Experimental 
Program 



The Sinclair Manual 























p 


PRIMT n.: '■ 

i cT B«n+a 


















THEN GOTO 123 




























ct-s 












i ET U-U3R 












GOTO 15 





:ingifyou are going to use 
cumulator- it «on't RET. 



hundred letter As and therefore 

16514. Pressing NEWLINE on> 

byte at a time. "R" NEWLINE 
(RUN) runs the machine code 



X COMPUTING SI 



Machine code 




BIORHYTHMS 



KIM 

i r * 1*1 

■ if* 



t I 1*1 I I I 4 

t-H-»*44t-H4*+HH 

I III M I I i* 



20 GOTO 2 10 


375 


LET Z=R 






3B LET T=0 


3BO 


IF R(1900 OR R>1999 THEN 


GO 




40 IF B-3>=0 THEN LET T=2 








50 IF T=2 THEN i_ET B = B + 1 


390 


PRINT "MONTH ( RS 11) ?" 






SB IF T=2 THEN GOTO SB 


4.00 


INPUT B 






78 LET R=R-1 


4BS 


LET Q=B 






SB LET B=B»13 


lie 


PRINT "DRY (RS 24)7" 






9B LET E = INT I3SE.25ffl,l flMT f3 


42B 


INPUT C 






8. 6»B1 tC 


421 


GOSUB 8000 






IBB RETURN 


422 


LET P=C 






110 LET T=0 


425 


GOSUB 30 






12B LET F=G-INT IG.'DJ *D 


430 


CLS 






130 IF F>D/S THEN LET T=2 


440 


LET G=E-J 






140 IF T=a THEN LET H-D-F 


450 


PRINT "BIO-RHYTHM FOR " ; 


P; " 




15B IF T=a THEN GOTO 180 


/ " .; O 








160 IF F=B OR D/3=F THEN PRINT 

iBBEB" 

170 IF F=0 OR D^S=F THEN RETURN 


45S 


IF Z-1900<1B THEN PRINT 


■0" 




' 455 


PRINT Z-1900 






18B LET H=D/a-F 

19B PRINT "P.FTER **; Hi " DAYS" 

200 RETURN 

310 LET YJo'THE UOR5T DRY IS " 


460 
47B 
460 
490 


PRINT 

PRINT 

LET D = 23 

PRINT "PHY5ICRL"; X* 

PRINT Y* 

GOSUB 110 






230 LET X* = " CYCLE" 


510 








520 


PRINT 






24.0 PRINT "ENTER YERR OF BIRTH 


53B 


LET D:2B 






(PS 1950) '• 


540 


PRINT "EMOTIONAL" ; X* 






25B INPUT fi 


550 


PRINT Y* 






260 PRINT "NUMBER OF BIRTH MONT 


B60 


G05UB 110 






H (RS 12) 7" 


570 


PRINT 






270 INPUT B 


580 


LET D=33 






260 PRINT "DRY OF BIRTH fR5 30) 


590 


PRINT "MENTAL"; X* 








600 


PRINT Y* 






290 INPUT C 


610 


gosub 110 






300 CLS 


620 


PRINT 






310 GOSUB 30 


630 


PRINT "ENTER Y FOR RNOTHER 




320 LET JiE 


DRTE 








330 PRINT "NOW . TO FIND YOUR EI 


640 


INPUT U* 






O -RHYTHM", "FOR R SET DftY . ENTER 


645 


CH-S 






THE" 


650 


IF U*="Y" THEN GOTO 330 






34.0 PRINT "DOTE THRT INTERESTS 


6000 
8010 


CLS 

FOR 1=1 TO 96 






350 PRINT 


6015 


PRINT " H"; 






350 PRINT "YERR (RS 1960.) ?•• 


8B40 


NEXT I 






370 INPUT R 


8050 


RETURN 






116 




J-X COMPUTING SUMMER 


)9B2 





WHAT CAN I DO WITH 1 K? 



(40 prograi 



P'ograi 



n V6H, 'What Can I Do With IK? 



n IK. 



b misled by the titles; 'Roulette' actually 

analyses gambling systems; 'Chinese Horoscope' 

reveals your birth sign, month sign, element and 

ascendant; 'Payroll' handles ALL tax bands. These 

ere not just simple programs 



Don't 



V&H Computer Services 
182c Kingston Rd. 
Staines Middx. 
Tel: Staines 58041 



Price £4.95 [inc. p&p) 
Also available on 
cassette £4.95. 




ZXeHES^^tJ 


TWO GREAT ZX81 16K 
CHESS GAMES 

ZXCHESSIENHANCED) 




t c£ y i,t™,in« Z ivmg r u 9 n"?Sg™S"™ 


u,» 


: SHHBHESisj™ 


-a D sides 


* d»r *h 0la boa.d wltn one COmmS nd fol end gVni 


£9 50 


ZXCHESS II ^ s ^^; 8 a ^ 5l T ror % 5 ' Z * B1 CHbs 


game as 


* Ail the feaiu.es Ol ZXCHESS plus: 


„„™ 


* Sp^l'F^ffphic S^^^SsCHns 8o 


« 


a^^nS^Hi^Sm ewtfta'io '"°" aL **" 




ARTIC COMPUTING jOSTIC 

HU8 0JA hHun ©mputinP 



TURN LISTINGS' INTO DYNAMIC ZX GRAPHICS. 




Computer Glossary 



COMPUTING GLOSSARY 




digrtsOandl instead of Ihe (21 An si 

decimal series O to 9. All device in a signal path 



BASIC Beginners' All -purpose 

Symbolic Instruction Code - Bit Binary digit I 



College. USA. 




primer - like 


f>e golfball bu 












disc. 


Date base A sy 


stem tor 


organising elements of 






















(hat may be c: 








base might Inc 


.do full details 


tor service and 


distribution 








and also ot 




II and deliver 


veaTorVrTger 


^suitable 9 B 










questions as "1 


entity the 






£1,000 of iten 




than five delive 








service calls in 


he year. 


Oebug To corre 


t the errors ir 


a program. 




Disc (Disk) Mag 


netic storage 














si*e hard disc » 


II hold say 5 


















being increased 





/ f r i i i t t i i t i i t 

rmcm^mTm^m -M ■■ ■■■■ ■»■■■ 1 I 



■5opppppno 
oeppppppip* 



km 




Computer Glossary 




JOS Disc Operating System FORTRAN Formula 

a computer operating Translation, an early and 

•vstem held on magnetic disc popular high-level 

ather than in ROM. An programming language. 



operating system 
int. rather than 



Duple" A mode of data 

transmission where each 
station can send and race 



,s Memory IRAMI 



Hard Copy A 
ly Altarable listing on par 



instruction*, t.arv.pi, 
EPROM Erasable BASIC. COBOL and 

Programmable Read Only FORTRAN. 



Intelligent termin 

which includes it 



sgnetisable surface on 
lich data is recorded and 











normally implemented in ROM 
by the processor's 

Minicomputer A somewhat 

M., -..,., iddtessing up to 
■ -' :..■■■„ or words of 

iirm- to b« called 
m-rrorvmputers and 

more than 64K memory 


designed to facilitate 
especially on smell interactive 
Gabriel Pascal. 
Patch A small piece of 
computer program inserted in 

some bug or defect in it. 










Peripheral Device attached to 
a computer, eg printer. 

necessarily essential to its 

PILOT A programming 

designed to be particularly 
appropriate for teaching in 
schools. 

Plotter Computer -driven 
graphic display using pen on 




f 


^^ 






wn.cn case it may be called a 








Mini floppy The smaller size 


^^ 








Modem Acronym for 

MOdu la I or/DE Modulator - a 

device adapting computet 


PROM Programmable Read 












telephone line and vice versa. 






Monitor The first level of 




IT yjl 








action, managing input. 


RAM Random Access 
Data may be written to or 

Reset (button) A switch 






• A 


t 




Operating System The 


returned to the monitor or 
low-level operating system 
end all internal variable values 
are changed to zero. This 






u 


i 




devices ' «e are mana g ed ' P " ' 


loop which has arisen from a 
programming error. 












Overlay A program too long 
overlaying or replacing the 


corresponding computer 

contents of keyboard buffer 
into a computers memory for 
execulion (term derives from 






■ 




the next f ' 0m °"" ""^'^ '° 


ROM Read Only Memory. 


» 




JV fe^*%>i 




f> 


HS232 A communications 
interface used for modems 

Run The instruction to 






vjfc 


i 


Package A set of programs 


n-sac Nanosecond, one- 










users A turnkey package 








m^^ 


Ml 

















X COMPUTING SUMMER 1982 




-100 Name of a bus or computer. 

"ploying 100 connection level languages and requirira 

jsitions. Unfortunately. 



Il 



Ben differei 



Iannis 



then Dynamic RAM, 
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16K programs 



SQUAREOLOCY 




J A Enness, Poole, 
Dorset, has written 
a well-documented 
program which 

plays a game based on the old 
favourite where two players take 
turns to link dots in a matrix with 
each player trying to avoid placing 
a line in such a manner as to allow 
the other to complete a square. If 
a player completes a square, it is 
marked for the player, who then 
gets a second turn. 




computer SB to 0, which is 






ose move claimed the and = 4 allowing the next 








jare. available position to be taken 


you beat ii by 50 point- :*h: C n 


Lines 66 72 sort out whose 




This simply takes the value This time at line 1 96 we return 


is very difficult), the coveted 


move. (The pattern starts at 


of 






220. The "My move" starts 




i prints the CHR5.U is simp- allow a little longer to d.splay 










The BREAK key will stop the 


Lines 74-100 set up all the 




tements. 1941. (X-2 + 37.E) works 


program at any time. (This can 




Line 1 28 










terns by simply: BREAK, RUN, 




(C 






This can be from to 11 . 10 for 




yer's turns. If C=l it 221 FAST and line 69 SLOW. 


number.! Working out where 


A, 1 for B and C, 2 for D and E 












made difficult to follow after its 


even line number down, sorts 








out the print position. This ar- 


2 


CLS 


The Program 






PRINT ■SQUAREOL0G¥",.."BY J. ENNESS" 






PRINT AT 3,3:"THE OBJECT OF THIS GAME IS TOJOIN 








THE DOTS AND COMPLETE AS 1 . "MANY SQUARES AS 








POSSIBLE. THE",'' COMPUTER ALSO TRYS THIS: AFTER 


lions. Note:- Double wordi. ik; 


Line 102 goes to the last line of 




"," MAKING THE FOURTH MOVE ON ANY". "THIRD 




Sub 470 to get the odd or even 




SIDE." 




number which is stored in E. 


a 


PRINT "I ] [ ] [ ] THE COMPLETION OF A SQUARE 




E = for even, 1 for odd. 




"."WILL BLACKEN THE GREY LINES AND "/PUT AN 


Line 1 2 goes to an inkey 5 trap. 


Lines 104-106 again prevents 




-"•""OR ""-""IN ITS CENTRE "."NOTE:- THE 


ISub 400.] The program will 






COMPUTER SCORES TWO "."POINTS PER SQUARE YOU 




entering a move already taken. 




LOSE." 




Lines 108-110 store and print 


10 


PRINT "E ] [ ] [ ] TO START SELECT A PATTERN 








1-90R""O"" FOR NO PATTERN OR A-ZFORA 




Line 112 Q= The number of 




MYSTERY START TO ENTER A MOVEPRESS THE 








LETTER THEN NUMBER/SV'OF THE REQUIRED 




Sub 440. Sub 430 simply zeros 




POSITION. THE", "WINNER OF A SQUARE HAS A 




J, K, L and M in Sub 440 these 




SECOND MOVE,".," [ ][][][ ] PRESS ANY KEY 




variables change to 1 if any of 




TO START" 




the four directions possible 


12 


G0SUB40O 


Starts the computer's turn 


from a position has Q number of 




CLS 



22 LETF = -58 

24 LETG = 

26 LET 1 = 

28 PRINT "[ ] I 1 [ ] t ][ J"i 

30 FOR A = 36 TO BO 

32 PRINT CHRS A; 

34 NEXT A 

36 PRINT 

36 F0RA-2T0 18STEP2 

40 IF A<10THEN PRINT"! ]"; 

42 print "[][][ )";*;"■ ■ ■ I 

■ ■", 
44 IF A = 18 THEN GOTO 62 
46 IFA+K10THEN PRINT ' [ ]". 
48 PRINT"! ] [ ] [ ]";A+1„ 

52 PRINTAT 19,0;"PATTERN HEQ. 1 ■£ 

A-Z" 

54 GOSU8 400 

56 LETD = C0DEZ5 

58 IFZS = "0"THENLETC=1 

60 IFZS>"0" ANDZS<"A THEN LET D = V 

62 PRINTAT 21,0; "MV SCORE"; AT 21 ,1 6; ' 

SCORE" 

64 GOSUB420 

66 IFC=1 THEN PRINT 'YOUR MOVE;"; 

68 IFC-2 THEN GOTO 220 

70 IFC = 0THEN PRINT "MY MOVE:". 

72 IFC-OTHENGOTO 150 

76 IFZS<"A"ORZ$>"W"THENGOT0 74 

78 PRINT"f ]";Z»;"-"; 

80 LETX = INTIICOOEZS-37)/2l 

82 LETY = 

84 GOSUB 400 

86 IFZS-: > "1"THENG0T0 94 

88 LETY=10 

90 PRINT"1 '; 

92 GOSUB400 

94 IFZS<"0"ORZS>"9"THENGOTO64 

96 LET Y=VALZS+Y 

96 PRINT ZS 

J LETI = X + IY-2ri2-INT|(Y-2U2l ' 

! GOSUB 474 

I IFY<2 0RY>1BORE = OANDX = 0THENGOTO64 
" >0 THEN GOTO 64 



,X*2 + 



1 LET A 
) PRINT AT Y- 
! LET = 4 
I GOSUB 430 
i GOSUB440 



) IFM = 1 THEN G0SU6 486 
! IFL=1 THEN GOSUB 484 
I IFK = 1 THEN GOSUB 464 
i IF J=1 THEN GOSUB 480 
i 1FC<2ANDJ + K + L + M< 



THEN LET C-ABSIC 



H 



• 131 = BB THEN GOTO 138 



BY 



I GOSUB 420 

) PRINT "I WON - HARD LUCK" 

! IFVn)'2<VI2) THEN PRINT AT 19.3; "YOU WON - 

WELL DONE" 
i IFV|1)'2 + 50<VI2) THEN PRINTAT If 

OVER SO ""CONGRATULATIONS' 

I GOSUB 400 

I GOTO 1 4 

! REM MY TURN CHOICE 

> GOSUB 430 

> PRINTAT 19, 12;"SEARCH"; 
I LETQ=3 
J FOR A = 24 TO 34 
i FORI = ATO 172 STEP 46 



+ 38 208 LET 1= 



! IFLORM = 1 THEN GOTO 200 

1 NEXT I 

5 NEXT A 

1 PRINT "X"; 

) LETQ = 2 

! LET F = F 1- 60 

I IF F= 195 THEN LET G= 1 

J IFF>19STHENLETF = F-193 

I IFAIFI>OTHEN GOTO 170 

) LETI = F 

! GOSUB 470 

I IFG = 1 THEN GOTO 194 

5 GOSUB 430 

i GOSUB 440 

} IFJ + K + L+M>0THENGOTO 170 

[ GOSUB 430 

I PRINT"! ]";CHRS(X*2 + 37 + EI;"- 

i GOTO 1 04 

I REM SEARCH SUCCESS 

I IFL = OTHENLETL= -1 

i IFAfl) = 0THENGOTO212 

I LETI = I+11*L 

:i) = OTHEN GOTO 212 



] GOTO 202 

! GOSUB 470 

I GOTO 1 06 

i REM PATTERN CHOICE 

I IF I >0 THEN NEXT B 

L IFI>OTHENLETC = 

I F0RB=1 TO BO 



) IFINKEYS <>" "THENGOTO40O 

! IFINKEYS =""THENGOTO 402 

I LETZS = INKEYS 

i RETURN 

I REM PRINT BLANKS 

) PRINTAT 19.0."! 1 I ] [ ] [ ] [ t 

• -[}■■ 



LETJ = 
LETK = 
LET L = 
LETM = 
RETURN 

REM SEARCH AROUND I 
"" THEN GOTO 452 

10 THEN GOTO 448 
l + A(l+1l + A(l + 12) + J 

1 THEN RETURN 



l) = GTHENLETJ = 1 
11 = THEN LET K= 1 



172 THEN GOTO 458 



+ A(I+12I + AIU23I = QTHENLET 



+ All - 1 2| + All- 231 = Q THEN LET 



1 LETE-INTW2 + 0.5P2- 

j RETURN 

i REM PRINT WINNER 

) IFK=1 THENLETY = Y-1 

! LETU = U + 2 

1 LETY = Y + 2-E 

i PRINT AT t- -,U;"B"; A 
U + 1;"B";ATY-3,U:"B 

I RETURN 



-2,U;CHRStC + 22l 



WHAT'S ON NEXT? 

IN HOBBY ELECTRONICS 



The HE 
MicroTrainer. 




Next month we begin a brand new computer 
hardware project, the HE MicroTrainer. Based 
on the 1 802 microprocessor, it is simple to 
construct and easy to operate, the perfect 
machine to introduce the 'nuts and bolts' of 
microcomputer technology- The MicroTrainer 
has been designed specifically !or Hobby 
Electronics' readers, and offers a number of 
distinct advantages over other development 
systems: 
" Low cost. 

' Modulated video output for direct input to a 
domestic television receiver, permitting more 
information to be displayed than is possible 
with LED readouts. The 1 2 line x 1 2 
character display shows the complete set of 
1 802 registers or 32 bytes of program 
memory. 
" Displays the current instruction, in mnemonic 

form. 
' Unique single-step operation from RAM or 
ROM based software. 

* Cassette tape storage of user programs. 

* Twenty command functions, eg RUN, STEP, 
STOP, RESET, INTERRUPT, INSERT, DELETE, 
SAVE, LOAD, 

* Twenty key keypad for direct input of 
Hexadecimal data or 

command functions. 

* Includes 1.5 KBytes of RAM for user 
programs. 

* Optional 24 line I/O port 

* High quality, double-sided through-hole-plated 
printed circuit board simplifies construction. 



PROJECTS FOR 
EVERYONE 



* Light-Operated Power Switch 

* Auto-Wah Effect 
* Greenhouse Monitor 

* Telephone Timer 
" Power Supply Design Project 



PLUS 

A New Feature Series 

The Electronic Revolution 

The development of electricity and electronics, 

from V ota to Video. 

AND 

All our regular stars 

MONITOR 

POINTS OF VIEW 

INTO RADIO 

CLEVER DICK 

The June issue of Hobby Electronics will be in 

your newsagents on May 1 4th 

DON'T MISS OUT. . . . PLACE YOUR ORDER 

NOW 

Simply fill out the coupon and hand it to your 

local newsagent so that your copy will be 

reserved for you. 



Hobby Electronics 
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specifications 



MACHINE 
SPECIFICATIONS 



ZX80 



Width 174mm |6.B5 in| 
Depth 218mm 18.53 in) 
Height 38 mm |1.Sinl 
Weight 3D0g (lOSozl 

M ic ro pr dc essor .'Me m o ry 

Z80A 3.25 MHz clock 

ROM: 4K bytes containing BASIC 



lead supplied connects between the ZX80 and your TV's aeria 
socket. The display organisation is 24 lines of 32 character 



I 250 t 



s. The Itanifer rale 
: recording formal. Other 
e ZXBO's. The ZX80 also 



SAVES i 

is executed. The ZX80 does nol support separate data files The 
lead supplied with the ZX80 is fitted with 3.5mm jack plugs. 



ta, 16 a 



;, 13 c 



processor and Ov, 5v, 9-11v. and internal memory control 
line. These signals enable you to interface the ZX80 to your 
own electronics, PIO. CTC. 5IO if you want I/O ports etc. 
Power supply 

The ZX80 requires approximately 400mA from 7-1 lv DC. It 
has its own internal 5v regulator. 
TV standard 

The ZXBO is designed to work with UHF TVs (channel 36)and 
is the version required for use in the United Kingdom. The 
ZXBO USA is designed to work with a VHF TVIAmerican 
channel 2. European channel 3) and is the version required for 
the American TV system. als< * 



The syntax of the entered line is checked character by char 
breaks down if there is an error. Once any errors have been 


ZX81 






error free lines of code are accepted by the ZXBO 


Dimensions 






Total of 22 graphics symbols giving 48 x 64 pixels resolution 


Depth 175mm 16.80 ml 




Height 40 mm 11,67 in) 


symbols for drawing bar charts. Under control of your BASIC 


Weight 350 gms (12.15oz) 


prog-am any character can be printed in reverse field. 




Editing 


Microprocessor/Memory 


The line edit allows you to edit any line of program or input 


i:eOA3.2 r j MHz clock 




ROM: Containing BK BASIC interpretei 


keys are EDIT, RUBOUT, HOME, 


RAM; IK bytes internal, externally expandable to 16K bytes 


Keyboard 


ators <,>, = , yielding' Oo'r - 1. Logical operators AND OR 


40 key touch-sensitive membrane. Using function mode and 


NOT yielding boolean result. Relational operators also apply to 


single press key-word system, this gives the equivalent of 91 


strinqs ZX80 BASIC uses 16 bit two's complement 


keys and also graphics mode allows an additional 20 graphical 


arithmetic ( * 32767 1. 


and 54 inverse video characters to be entered directly. 

Display 

Requires an ordinary domestic black and white or colour TV 


Numeric* variable names may be any length, must begin with a 




The aerial lead supplied connects the ZX81 to the TV aerial 


is compared thus an infinity of unique names is available. 


socket. The display is organised as 24 lines of 32 characters 


String variables may be assigned to or from, shortened but not 




ConcalenMsd. String variable names are AS- ZS. Strings do not 


Two mode speeds 


require a dimension statement and can be any length. 


The ZX81 can operate in two software selm c nodes ■ FAST 


Arrays have a maximum dimension of 255 (256 elements) each. 


and NORMAL. FAST is ideal for really highspeed computing. 


Array names consist of a single letter A-Z. 


In NORMAL mode however the ZX81 allows continuously 


Control variable names in FOR. . NEXT loops consist al a 


moving, Slicker-free animated displays 


single letter A-Z. 


Printer 


Expression evaluator 


The 8K ROM will permit instructions ILPRINT, LLIST and 


The full expression evaluator is called whenever a constant or 


COPY) to drive the Sinclair ZX Printer. 


variable is encountered during program execution. This allows 


Programming 


you to use expressions in rilaui! ..>l miniums especially useful in 


Programs can be entered via the keyboard or loaded from cass- 


GOTOs. GOSUBs, FOR. . . NEXT etc. 


ette. Programs and data can be saved onto cassette sc 11 ihey 



5ynta: 



>e ZX81 is 



doff. 



The syntax of a line of program is checked on entry 
error cursor marks the first place the syntax break 
there is an error. The syntax error cursor disappears w 
have been corrected Only lines free from syntax ern 

Apart from the 20 graphics characters, space and its ii 
display may also be divided into 64 x 44 pixels, eacl 



constant or variable is encountered during program execution. 
This powerful feature allows use of expressions in place of 
constants anil is especially useful in GOTO, GOSUB etc. 
Command mode 
The ZX81 will execute statements immediately, enabling it to 



f program or input, Works ..smy doniettic L^ssene recorders. The transfer r. 

lay be deleted, in- 250 baud and oses a jnique recording format not compi 

with .:■ e. jytterra T- ,■ ZX81 will saye the data as wi 

te. Relational oper progian- tg next loerieo 

ators=,= >,>,<,< =,>=,may compare string and arithmetic ^XBI will 

variables to yeild (False) or IITrue). Logical operators AND, Wi. ,«!■!■ 

OR, NOT yield boolean results. expansion port 

Floating-ooint numbers At the rear, this has the lull data, address and control buses 

- form Irani the ZSOA CPU as well as OV. +5V, +9V.0 and the mem- 

to 9% ory ■jelBM lines. Oi.w s ,ils onaiile you to interlace the ZXB1 

decimal digits to the Sinclair 16K RAM pack and ZX printer 

Scientific functions Powersupply 

Natural logs/antilogs; SIN. COS. TAN and their inverses.SGR; The ZX81 require! approximately 4 20mA at 7-1 1 V DC. It has 

e>. its own internal 5V regulator The ready assembled ZXB1 comes 

Variables complete with a power supply. The ZX81 kit does not include 

Numerical: any letter followed by alphanumeric! a power supply. 

String: A* to Z( 

FOR-NEXT loops: A-Z Hoops may be nested to any TV standard 

depth. The ZX81 is designed to work with UHF TVs {channel 36) 625 



Sirin,, ,: 



M to Zi 



ZX COMPUTING - AD INDEX 

Artie Computing 117 

Andrew Developments b6 

Bridge -.-.... . . .47 

D. Bruce Electronics , , , ...... 129 

Buffet Micro Shop 60 

BugBvIc 2 

BulleiCurrie&Hook 117 

Control Tt'ihnolugv . , ,65 

D'K Tronic* . 3 

lullerM s.,v.m 130 

|.K. Greve Software 16 

Hews. m Consult inti IIH) 

Hilder ..,, Ltd 46 

Interface 111 

Kayde 78 4 79 

Memolech 10 

Microgen 48 

Mind.-' i..i.-f»ji.<.f. 26 

M.Orwin 16 

Peter furlong Products 26 

Phipp^ \-. 100 

Quickulva 112 

Second f.iundalion 47 

Shiva Publishing no 

Sinclair Research ■ \ " 

Timed..'.. 16 

V & H Computer Services 117 

Video Software Ltd 26 



ZX80 - ZX81 
HARDWARE 

Tape recorder interface unit. Designed 
to help those with LOADING dif- 
ficulties. Self contained at £12.50 inc. 
Video amp. unit to allow ZX80/81 to 
drive standard video monitor. Much 
better pictures than on the T.V.'s self 
contained at £12.50 inc. 

Details available on Keyboard 
Sounders, SAE for more information. 

D. BRUCE ELECTRONICS 
THE BEACON 
BLACKHALL ROCKS 
CLEVELAND TS27 4BH 
TEL. 0783 863612. 



FULLER FD SYSTEM FOR ZX80/81--S 

THE MOST VERSATILE SYSTEM FOR EXPANDING YOUR ZX 



STANDARD KEYBOARD AND CASE 



EXTENDED KEYBOARD AND CASE 



Keyboard Only Available! 
Built£2d.95 
KitE18.95( + P.P.80p) 



This splendid keyboard and case houses your ZX81 printed 
circuit board, which is simply screwed into place, the 
keyboard plugs into the ZX. You can now enter data with 
ease. The 40 key switch board is a custom unit not made up 
out of other manufacturers parts. The keytops are our own 
design and have the ZX Qwerty and functions foil printed 
onto them. Access to the user port, TV, MIC, and ear sockets 
are as per the ZX case. 

Built keyboard and case £36.70 or £30.70«akit plus £2.10postage 
and packing. 



The case is designed to house not only the keyboard and ZX 
but also our motherboard, power supply, RAM cards and 
two other boards, not necessarily of our manufacture. The 
injection moulded case measures 200 mm x 350 mm x 
60 mm and houses a 42 keyswitch board, the extra keys 
can be assigned to other functions. The case is supplied 
with a "Power On" LED. 

Built keyboard and use £39.95 or kit £33.95 plus £2.50 postage 
and packing. Motherboards £15.95 plus 80p postage and packing. 
16k RAM board £35.95. 64k RAM board £79.95. 





wlTtitfftv* ^-^TCrStVv- 
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ZX Users' Club 

JOIN YOUR USERS' GROUP - AND MAKE THE 
MOST OF YOUR MICROCOMPUTER 



Join the National 2X80 
Please send 



e official monthly club magazine 



ie next 12 issues ot INTERFACE, 
ipB, software, hardware and book reviews, pi 
help me with problems regarding mv compi 
area. I enclose £9.50 (UK), £12.50 (Europe) 



il !■■- i 



£16.00 

Please send me the following books: 

GETTING ACQUAINTED WITH YOUR ZX81 - by Tim Hartnell - £6.95. This great ZX81 book o 

over 80 programs in its 128 pages. Takes you from the first steps of programming your ZXB1 to quit 

plex programs such as WORD PROCESSOR, DRAUGHTS and LIFE. You'll find a host of programs to get 1 

your ZX81 up and running with worthwhile programs, right from day one. Other programs include SPACE I 

BOY, ROLLER-BALL, CHEMIN DE FER, GHAFFITl, MICRO-MOUSE, POGO, TOWERS OF HANOI, 

BLOCKOUT, SALVADOR, BANDIT and DODGE CITY. 

As well as programs, there are sections to explain the use of PLOT, UMPLOT, PRINT AT, MAKING THE ' 
MOST OF IK, ARRAYS, WRITING PROGRAMS. BIO-RHYTHMS, ARCADE GAMES, RANDOM . 
NUMBERS, PEEK AND POKE. HOW TO CONVERT PROGRAMS, USEFUL ADDRESSES, SPECIFICA- _ 
TIONS, THE NEW ROM 



MASTERING MACHINE CODE ON YOUR ZX81 OR ZX80 - by Tony Baker - £7.50. Wa 
by the computer press, this book has continued to attract praise, because it does exactly v 
do in the title. 

■ 49 EXPLOSIVE GAMES FOR THE ZX81 (and 29 for the ZX80I - edited by Tim Hartnell - £6.96 Every ' 
game you need: DRAUGHTS, GALACTIC INTRUDERS, STAR TREK, DEATH MAZE, 4-IN-A-ROW ai 
an 8K ADVENTURE-type program SMUGGLERS BOLD. 



n Hartnell - £6.95. This book is the ideal one 1 

VIC20 - £6.96. A great c< 
C20 ' 

artnell - £7.95 I 



) GETTING ACQUAINTED WITH YOUR ACORN ATOM - by Trevor Sharpies and Tim F 

I 39 TESTED PROGRAMS FOR THE ACORN ATOM (the best of INTERFACE] - £6.45 

) PASCAL FOR HUMAN BEINGS - Jeremy Ruston - £6.45. 

INTERFACE, 
44-46. Earls Court Road. Department ZC, London W8 6EJ. 



i 



ZX-81 



ZX-80 




